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Research-to-Operations/Applications 
Success Stories

Alan Gerard, NSSL Division Chief, WRDD
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Research-to-Operations...

...is at the heart of what 
NSSL has been since 
we started...
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Weather Radar
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MRMS IOC operational at NCO
MRMS Initial Operational Capability (IOC - v10) became operational 
at NWS NCEP Central Operations 
(~180 radars...US NEXRAD and Canadian networks)

2014

MRMS v11 operational
MRMS v11 became operational at NWS NCEP Central Operations. 
Included initial deployment of FLASH products

2016

MRMS v12 operational
Includes dual-pol enhancement for precipitation, addition of four 
OCONUS domains, first operational integration of gap-filling radar 
at Alamosa, Colorado

2020

MRMS development on Public Cloud
MRMS v12 development system deployed and running in real-time 
on AWS Public Cloud

MRMS v20 operational (planned)
MRMS v20 planned operational release, featuring major code 
modernization and optimization

2022

Multi-Radar Multi-Sensor System (MRMS)

MRMS starts
MRMS started with an U.S. Weather Research Program project to 
improve the operational radar quantitative precipitation estimates 
(QPE) in the western U.S.

1998

First real-time MRMS system
The first real-time MRMS system (6 radars) at the Salt River Project 
(Arizona)

2000

CONUS real-time MRMS research system
CONUS real-time MRMS research system established 
(~140 radars...NEXRAD only)

2004

Experimental products disseminated
Dissemination of experimental products to National Weather 
Service forecast offices and national centers for evaluation

2006

Site Visits to NWS Offices
Demonstrations of initial MRMS capabilities for operational 
stakeholders

2001
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Research        Improved Operations        Improved Services

Seen earlier in the review 
from Ryzhkov
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Research        Improved Operations        Improved Services

Given significant reports of flash flooding and extremely high values from our flash flood parameters like CREST unit streamflow 
(3000+ units in some cases), hourly rain rates (an ASOS in NJ had an hourly rate of almost 3”) etc. coming out of PA/NJ/NY we 
have high confidence that flash flooding will occur in our area. Several areas of the mid Atlantic are currently experiencing greater 
than 1 in 200 year (our scale stops at 200) flooding, which is quite a concerning figure given this wall of water will be pushing 
into our area.  In an effort to alert the public before they wind down for bed and to really push messaging to encourage people to 
stay off roadways during the morning commute, we have tossed out flash flood warnings for several of our “flashy” counties
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R2O, R2X and Knowledge Transfer
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R2O, R2X and Knowledge Transfer
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R2O, R2X and Knowledge Transfer
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Citizen Science/mPING
• Started in 2010 as an 

outgrowth of the local 
(central OK) Winter 
Hydrometeor Ground 
Truth Experiment to 
support research and 
validation of the WSR-88D 
Hydrometeorological 
Classification Algorithm

• With time, potential 
operational application of 
crowdsourced obs became 
apparent, and NSSL 
partnered with NWS 
personnel to make data 
available through LDM 
into AWIPS 

Since January 2020: 632,744 reports
Database queried 268.3 million 
times; over 5 million NWS queries
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Citizen Science/mPING

mPING is used operationally in large majority of responding 
WFOs
mPING mainly used for situational awareness, but also to: 
monitor and verify forecasts, verify warnings, cross-check 
against spotter reports, and (at times) in the warning decision 
making process
mPING is used often by about half the respondents to adjust 
short term forecasts out to 12 hours
Bottom line: based on this survey, mPING has significant 
operational utility for the NWS WFOs

2020 NWS Weather Forecast Office (WFO) Survey Results
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March 22-25 2021 Southeast 
Severe/Flash Flood Event 
NSSL’s influence in the operational community
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CAM Ensembles and SPC Forecasts

SPC forecasts HREF output
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MRMS Severe in Operations

“Clean” MRMS rotation tracks for 
Alabama supercells

In addition to being used in warning 
operations, critical for providing post-
event decision support to emergency 
management and damage surveys
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Warning Ops R2O
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Dual-pol Radar in Warning Ops
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Dual-pol Radar in Warning Ops
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Dual-pol Radar in Warning Ops
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Skydio 2 Quantum Trinity F90+

Collaboration with 
NWS WFOs and EMs

Large-scale mapping Visible & 
Multispectral (RGB, RedEdge, NIR) 

imagery

Uncrewed Aerial Systems in Damage Surveys
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27-28 March Severe Weather
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27-28 March Severe Weather

18 mPING reports 
of severe weather in 
SPC report log

Additional reports of 
flash flooding
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Tennessee Flash Flooding 27-28 March
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CAM Ensemble and WPC Forecasts

WPC forecast HREF output
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MRMS/FLASH in WPC Operations
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MRMS/FLASH in WPC Operations



16-19 November 2021  //  Department of Commerce  //  National Oceanic and Atmospheric Administration  //  NSSL Science Review 26

MRMS/FLASH in WPC Operations
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MRMS/FLASH in WPC Operations
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MRMS/FLASH in WPC Operations
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Research-to-Operations...

...is at the heart of what 
NSSL has been since 
we started…and will 
continue to be moving 
forward...
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