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Satellite Detection
Limits

~12dBZ radar limit

~1km height limit
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Science/Climate Impacts
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Motivation: Why Marquette?

= NWS MQT Office .
50-100” | 200-250” | *Bad
100-150" [ 250-300”

C 150200 | [>300”

Nearly all data provided by National Weather
Service cooperative observers and snow spotters




Marquette Winters 2014 — 2016

Surface Temperature < 2°C

Composite Winter Wind Data

Composite Winter Snow CFAD
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Instrumentation and Facility

MicroRain Radar (MRR):

* 24 GHz Frequency Modulated Continuous
Wave Radar

* Doppler spectra

* Optimized for snow using Maahn et al.,
algorithm

Precipitation Imaging Package (PIP):
* Camera and light coupled for imaging
falling precipitation
* Captures ~400 images/second

Marquette, Michigan NWS Office:

* Information and support from SOO and
forecasters
* Automated weather observations Davis
* Radar data from the NEXRAD

* Snowfall accumulations from observers



Data Processing: MRR and PIP

* Data backed up using Google Drive

* Data pulled daily by UW — SSEC at Day+1
at 0200 UTC

* MRR raw data is processed using tools
created in house (Pettersen et al.) and
optimized for snow (Maahn et al.)

* MRR processed data is used to create
figures of reflectivity and fall velocities

* PIP data is processed locally and final
DSDs and plots are pulled from MQT

* MRR and PIP plots are uploaded to the
Quicklooks Website

e

NWS MQT
MRR + PIP

UW SSEC
Processing

Quicklooks
Webpage



Data Processing: Online Browser

Time/Height plot
of MRR
reflectivity

Time/Diameter
plot of PIP
particle
concentration

All data is pulled
from site daily
(0200UTC+1),
processed, and
uploaded to
website

LESBrowser

Lake Effect Snowfall (NWS Marquette, Michigan)

: 10-Apr-2015

‘ « Previous Day ‘ ‘ Next Day » ‘ \?\

Reflectivity

MRR Z, data for 2015-04-10

Fall Speed

MRR Fall Speed data for 2015-04-10
]

MRR

Particle Size
PIP(006) at MQT. 2015-04-10T23:50Z.(100). DSD (m”* mm'™),

Particle Density
10g(0SD) PIP(006) at MQT. 2015-04-10T23:50Z. (100). eDensity. (gm ml")

Click on any of the above figures to enlarge

= Mark Kulie is a Researcher at the University of Wisconsin-SSEC and Principal Investigator of this project. Contact Mark

= Claire Pettersen is an Engineer and Researcher at the SSEC and responsible for data processing and web content. Contact Claire
= MRR quicklook figures produced using in house programs incorporating M. Maahn MRR snow retrieval methods. Reference

= PIP quicklook figures produced by Larry Bliven of the NASA Wallops Flight Facility

= Full dataset is available upon request - please contact above UW-Madison staff. Data will also be archived at a NASA data repository.
= The MRR and PIP are located at the Marquette NWS Office.

= This work is supported by a grant from The National Aeronautics and Space Administration (NASA).

Last updated: 4 December 2014
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Space Science and Engineering Center
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1225 W. Dayton Street

Madison, WI 53706 WISCONSIN

Time/Height plot
of MRR measured
fall speeds

Time/Diameter
plot of PIP particle
densities

MRR “real time”
capabilities are in
development for
operational use
(processed MRR
every 15 min)




Data Analysis: MRR CFADs
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Data Analysis: MRR CFADs
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' * As afunction of height

CFAD = Contoured Frequency by Altitude Diagram
Two-Dimensional Histogram (statistics)



Data Analysis: MRR

November 10 — 12, 2014 Storm
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Data Analysis: MRR and PIP

November 10 — 12, 2014 Storm
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Data Analysis:

Marquette Winters 2014 — 2016

Surface Temperature < 2°C

Composite Winter Wind Data
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Data Analysis:

Marquette Winters 2014 — 2016

Satellite Detection Composite Winter Data
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Data Analysis: MRR, PIP, and

NWS Instruments

Wind out of the NW is across longest fetch of Sup

Lake-Effect Snow

Rising Air

Warmer Water

NASA JPL

Lake Effect Show -

Mechanism depends on wind direction =
NASA Real Earth



Data Analysis: MRR, PIP, and

NWS Instruments

Surface Temperature < 2°C

Southwesterly Winter Wind
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Data Analysis: MRR, PIP, and

NWS Instruments

Surface Temperature < 2°C

Northwesterly Winter Wind

NW Wind Winter Snow CFAD
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