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Presenter
Presentation Notes
In 2020, NOAA published the NOAA Research and Development Vision Areas: 2020-2026.
This document was produced by the NOAA Science Council (formerly, the NOAA Research Council) and serves as a strategic plan for NOAA, setting the priority foci for R&D at NOAA over the next six years. 
The Vision provides direction on NOAA’s R&D and enables proactive actions to align NOAA’s resources, budget, and functional activities to achieve stated goals.
Implementation of the Vision will be captured in NOAA’s line office’s annual operating plans, and will be adjusted based on budget realities, emerging technologies, and changing societal needs.
Vision Area 1: reducing societal impacts from hazardous weather and other environmental phenomena.
Vision Area 2: Sustainable use of stewardship of ocean and coastal resources.
Vision Area 3: A robust and effective research development and transition enterprise.
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Presenter
Presentation Notes
In 2019 and 2020, NOAA released strategy documents for the six Science and Technology Focus Areas: ‘omics, artificial intelligence, unscrewed systems, cloud, data, and citizen science.
NOAA has now released strategic plans for the the artificial intelligence, ‘omics, and uncrewed systems focus areas.
Importantly, through the development of these focus areas, NOAA defined a best practice for the application of new technologies and methods across the agency.
Looking forward, NOAA will undertake a review and update of each strategy and plans to ensure alignment with the priorities of the new administration. 



Recent Executive Orders
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Presentation Notes
The new administration has recently issued a number of Executive Orders.
NOAA’s value chain of climate-related efforts (service delivery, decision support, modeling and forecasting, research and development, and observations) will be integral to the success of many of these initiatives, even when NOAA is not explicitly called out for action.
NOAA will be updating our Scientific Integrity NAO to address new requirements per the memorandum on scientific integrity.
The purpose of the EO on Tackling the Climate Crisis at Home and Abroad is: We have a narrow moment to pursue action at home and abroad in order to avoid the most catastrophic impacts of the climate crisis and to seize the opportunity that tackling climate change presents.
The purpose of the EO on Protecting Public Health and the Environment and Restoring Science to Tackle the Climate Crisis is: To listen to the science; to improve public health and protect our environment; to ensure access to clean air and water; to limit exposure to dangerous chemicals and pesticides; to hold polluters accountable, including those who disproportionately harm communities of color and low-income communities; to reduce greenhouse gas emissions; to bolster resilience to the impacts of climate change; to restore and expand our national treasures and monuments; and to prioritize both environmental justice and the creation of the well-paying union jobs necessary to deliver on these goals.
Note: Although both of these EO’s have a focus on climate change, the first is explicitly focused on climate change (e.g., rejoin the Paris Agreement, host the Leaders’ Climate Summit, establish the National Climate Task Force, etc.) while the second is focused more broadly on public health and the environment, while acknowledging that these topics are closely tied to the climate crisis (e.g., restoring National Monuments, placing a temporary moratorium on the implementation of the Coastal Plain Oil and Gas Leasing Program, revoking the permit for the Keystone XL Pipeline, etc.)





Presenter
Presentation Notes
NOAA researchers have continued to produce products and services for the nation while taking appropriate precautions during the novel coronavirus (COVID-19) pandemic. 
In the face of challenges such as mass telework and fewer ship days at sea, NOAA took advantage of novel research opportunities. 
NOAA research aided a broad community of stakeholders through epidemiology and social and behavioral science studies and captured changes to environmental conditions due to reduced economic activity.
Example 1: NOAA data supports epidemiological studies of COVID-19: NOAA NESDIS is working with scientists from the National Biodefense Analysis and Countermeasures Center (NBACC) to meet their environmental data needs for modeling the transmission of COVID-19. NBACC has requested retrospective data on ultraviolet radiation and relative humidity, along with temperature data, and NOAA is working to provide the data at appropriate temporal and spatial resolutions to meet that need. NBACC is using the information specifically to design in-laboratory tests that vary environmental parameters and determine the effect on the coronavirus' ability to replicate and spread. 
Example 2: NOAA is exploring impact of the COVID-19 response (e.g., reduced traffic) on emissions: In Boulder, CO, scientists are observing changes in the amount, composition and timing of emissions as the result of changes in human activities during COVID-19.  Reduced local traffic resulted in fewer vehicle emissions that occurred during a later “rush hour” while consumer product usage (paints, solvents, coating) was largely unchanged. NOAA manages state-of-the-art instruments that measure dozens of different gases in real-time, around the clock. These measurements will be important in understanding how the chemical composition of the air has changed from reduced human activities and the related impacts on local air quality.
Example 3: NOAA data analyses and modeling aim to understand COVID-19 impact on air quality: NOAA Research scientists in College Park, MD, are using surface and satellite observations to update current emission inventories to better represent the impacts that the economic slowdown resulting from COVID-19 has had on the amount of ground level ozone pollution (or "smog") in the U.S.  Ground-level ozone is formed by chemical reactions of volatile organic compounds and nitrogen oxides in the presence of sunlight. Using the updated emission inventories to drive the NWS National Air Quality Forecasting Capability (NAQFC), significant changes in ozone concentrations across the U.S. were found during the period from March to July 2020. Future work includes the study of COVID-19 impacts on atmospheric composition and deposition in the urban coastline of the Long Island Sound, as well as the impacts of COVID-19 related ozone changes on crop yields across the U.S.  Results of this work have implications for the effect of emissions controls used to curb ground level ozone pollution across the U.S. and can also be used to improve NOAA’s operational forecast models for air quality and sub-seasonal to seasonal weather.
Example 4: NOAA Investigates Ocean Noise During COVID-19: NOAA has launched a wide-ranging research effort to investigate the impact of reduced vehicle traffic, air travel, shipping, manufacturing and other activities on Earth’s atmosphere and oceans. NOAA and the National Park Service are collaborating to analyze data from hydrophones deployed around the United States coastal waters to measure changes and assess any impacts on fisheries and marine mammal activity due to reduced maritime transportation and other maritime activities.


Vision Area 1.
Reducing societal
impacts from hazardous
weather and other
environmental
phenomena

A radar monitoring severe storms.
Photo credit: Robin Tanamachi, NOAA/OAR/NSSL
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Presenter
Presentation Notes
NOAA satellite imagery, aircraft observations, and uncrewed systems provide observations about tropical storm conditions. 
Details about the shape and structure of a tropical storm’s eye and eye wall are needed in order to accurately predict the intensity of a tropical storm. 
It has only been in the past decade that models have been able to more accurately capture those details. 
Tropical cyclone model predictions are updated as new observational data become available. 
Modern models have bene ted from advancements in computing power and are better able to predict tropical cyclones at more detailed resolutions. 
With these improved models and observations, NOAA NWS forecasters predicted Hurricane Laura's landfall point within one mile 3.5 days prior to its landfall on August 27, 2020. 
In addition, NOAA NWS forecasters successfully forecasted the rapid intensification of Hurricane Laura 15 hours in advance. 
Forecasters predicted 15 to 20 feet of inundation - conditions that are far beyond life-threatening. 
One day prior to Hurricane Laura’s landfall, the NWS issued a warning of “unsurvivable storm surge” in a tweet that was amplified by media partners and shared more than 12,000 times. 
While it is difficult to definitively state the extent to which this language influenced people's behavior, there were no known fatalities directly caused by storm surge from Hurricane Laura.

From NWS: Additional 2020 Atlantic Hurricane Season by the Numbers:
This season had:
30 named storms (most in a single season)
13 hurricanes (second highest number of hurricanes on record since 1950)
6 major hurricanes (the 8th time that at least six have been recorded in a single season)
It was the 5th consecutive above-normal season (previous record: 4 from 1998 to 2001). This increased hurricane activity is attributed to the warm phase of the Atlantic Multi-Decadal Oscillation (AMO) — which began in 1995 — and has favored more, stronger, and longer-lasting storms since that time. Such active eras for Atlantic hurricanes have historically lasted about 25 to 40 years. The atmospheric and oceanic conditions linked to the warm AMO combined with La Nina, helped make this record-breaking, extremely active hurricane season possible 
There were 12 landfalling storms in the continental U.S. (most in a single season)
Additionally, there were 10 named storms in September (most for any month on record)
For only the second time in history, the Greek alphabet was used for storm names, extending through the 9th name in the list, Iota. Iota is the latest occurrence of a Category 5 hurricane in the Atlantic basin.





Dlntegration of Satellite Data in Flood Mapping Software for

Flood Monitoring and Forecasting
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Presenter
Presentation Notes
Information from NOAA’s GOES 16 and 17 Advanced Baseline Imager is now being integrated into existing flood mapping software that had previously only used JPSS VIIRS imagery.
This development allows for the production of more timely flood maps.  With the availability of ABI imagery every 5-10 minutes, this system detects floods in near real-time and updates flood maps every hour in mid-low latitudes covering America mainland and islands
This example depicts flooding in SW Louisiana from Hurricane Laura in 2020
With these flood maps forecasters and decision makers are able to pinpoint areas of interest to gather information about flooding impacts
FEMA and NWS  use these maps to help provide the earliest flood situational information for decision making and disaster mitigation. 
The flood maps are also distributed through GEONETCast-Americas for agencies in other countries of Central and South America to use in their flood operations.
The work is through the Cooperative Institute for Meteorological Satellite Studies (CIMSS) at Wisconsin.


2020 Wildfires
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Presenter
Presentation Notes
The 2020 Fire Weather Season was also extremely active. 
NOAA supports each phase of the fire lifecycle: pre-ignition, analysis, and forecasting; initial fire detection (using satellite imagery such as GOES as shown on the slide); nowcasting/forecasting; recovery and post fire hazards; and long-term monitoring.
In 2020, the NWS deployed incident meteorologists (IMETs) successfully and safely to provide impact based decision support services to save lives and protect property.
There were a total of 188 IMET missions, which is the 4th highest in IMET history since 1987. (The record amount of IMET missions was 208 in 2006.)



Improved Harmful Algal Bloom Forecasts

Western Lake Erie basin true color image derived from the OLCI sensor on Copernicus Sentinel-3b
obtained from EUMETSAT.
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Presenter
Presentation Notes
NOAA NOS worked with the NOAA Great Lakes Environmental Research Laboratory and the Cooperative Institute for Great Lakes Research to transition a new model that allows forecasters to see the extent Microcystus blooms (HABs) in three dimensions - from lake surface to floor.
The new model provides more accurate predictions of both horizontal movement and vertical position of the bloom within the water column.
NOAA is also developing new methods to better forecast Alexandrium blooms along the Pacific and Atlantic coastlines of the U.S. and Canada, mapping the distribution of resting cysts in the sediment of the Gulf of Maine, Puget Sound, and Alaska
Cyst distribution can be used to forecast blooms in the water column.
New methods employing molecular-level analytical procedures such as quantitative polymerase chain reaction (qPCR) and fluorescent in situ hybridization were developed to reduce the time and effort required for cyst identification and counting.
With partners at the Gulf of Mexico Coastal Ocean Observing System (GCOOS), NOAA has started providing forecasts of respiratory irritation cause by Karenia brevis “red tide” blooms in some areas of Southwest Florida
The blooms are patchy and the winds change through the day, so accurate forecasts can allow people to find times and places they may enjoy the beach
Forecasts are developed by combining cell count data from the water column with wind forecasts in a model to estimate the likelihood of experiencing respiratory irritation
HAB induced irritation can cause coughing, watery eyes, and a runny nose, but can be more dangerous to those with medical conditions such as asthma
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2021 Okeanos Explorer Expeditions

FY2021 Field Season Operations Area: Okeanos Explorer

Ocean Exploration
' and Research

Newport, RI

Norfolk, VA

Pascagoula, MS

Port Canaveral, FL
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Presenter
Presentation Notes
From April through September 2021, the NOAA Office of Ocean Exploration and Research (OER) will embark on NOAA Ship Okeanos Explorer to conduct exploration work in the North Atlantic Ocean.
A total of seven expeditions are planned, for a combined 134 days at sea. 
This work will occur following an intensive dry dock repair period in Pascagoula, Mississippi, that accomplished essential improvements to the vessel. 
The early portion of the field season will be focused on reinstallation and testing of mission-critical science equipment following dry dock repairs, acceptance testing of a new state-of-the-art multibeam sonar system (Kongsberg EM 304), and reintegration and engineering tests of OER’s dual-body remotely operated vehicles (ROVs) Seirios and Deep Discoverer. 
The geographic focus of exploration work in 2021 will encompass the Blake Plateau (U.S. waters) as well as the New England Seamounts and the Corner Rise Seamounts (international waters). 
These expeditions will contribute to the Atlantic Seafloor Partnership for Integrated Research and Exploration (ASPIRE) in support of the Galway Statement on Atlantic Ocean Cooperation.


=
New Technologies Enable New Discoveries

A First!

NOAA Fisheries scientists described
and annotated a new species, not with
a physical specimen, but exclusively
with the use of high-definition video.
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Presenter
Presentation Notes
For the first time ever, NOAA Fisheries scientists exclusively used high-definition video to describe and annotate a new species of comb jelly near Puerto Rico. 
The discovery was made during an underwater expedition led by the NOAA Office of Ocean Exploration and Research.  
The comb jellies were recorded two and a half miles below sea level using NOAA's Deep Discoverer remotely operated vehicle. 
NOAA Fisheries scientists Mike Ford and Allen Collins, working shoreside, spotted it and recognized it as novel and spent 5 years working on publishing and, having accepted, the finding of a new genus and species. 
No physical samples were collected; videos are our only evidence of the species’ existence and it was accepted.
https://www.fisheries.noaa.gov/feature-story/noaa-scientists-virtually-discover-new-species-comb-jelly-near-puerto-rico

https://www.fisheries.noaa.gov/feature-story/noaa-scientists-virtually-discover-new-species-comb-jelly-near-puerto-rico

®=New methodologies lead to better determination of
biological traits of endangered species

NOAA Fisheries scientists
determine the age of
endangered Cook Inlet
beluga whales with a small
skin sample.
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Presenter
Presentation Notes
NOAA Fisheries researchers implemented an epigenetic methodology that can revolutionize the way scientists study biological traits. Epigenetics is the study of how behaviors and environment can cause changes that affect the way genes work. 
Scientists were able to determine the age of endangered Cook Inlet beluga whales with a small skin sample. 
This will allow insight to animal’s age, sex, and more, providing valuable insights into why the population may not be recovering. Previously we had to rely on getting tooth samples from either stranded, dead whales or those harvested by subsistence hunters.
The Cook Inlet beluga whales are one of nine NOAA Fisheries “Species in the Spotlight,” among the most at risk of extinction in the near future. The population of Cook Inlet belugas declined rapidly in the 1990s, most likely because of unregulated hunting at a level that this small population could not sustain. It shows no signs of recovery. They were listed as an endangered species under the Endangered Species Act in 2008.
This was a collaborative study with scientists at Oregon State University and University of California Las Angeles. 
Preliminary results raise questions about whether Cook Inlet beluga whales are reproducing much later than initially thought.

https://www.fisheries.noaa.gov/feature-story/new-genetic-study-makes-it-possible-accurately-estimate-age-endangered-whale-while-it
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®Expansion of extratropical surge and tide operational
forecast systems (ESTOFS)
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Presenter
Presentation Notes
NOAA NOS and NWS contributed to a global version of the Extratropical Surge and Tide Operational Forecast System (ESTOFS), which transition to operations in November 2020. 
Global ESTOFS replaced the existing regional ESTOFS systems in the Atlantic, Pacific, and Micronesia, and added enhancements to ESTOFS capabilities. 
This updated was also implemented to provide NWS forecasters with high resolution water level forecast guidance including storm tide (storm surge plus tides) for the entire globe.
Other benefits include extending the system to cover all OCONUS (outside contiguous United States) territories, providing boundary and initial conditions for nearshore wave models, and improving spatial resolution for the U.S. coastal regions. 
Global ESTOFS will improve NOAA capabilities in coastal inundation prediction and open the doors for new applications, including precision navigation, risk assessment analysis, and on-demand coastal inundation prediction systems on a global scale.



Saildrone
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Presenter
Presentation Notes
The NOAA Office of Ocean Exploration and Research, through the National Oceanographic Partnership Program (NOPP), awarded a three-year grant to the University of New Hampshire, Saildrone, Inc. of Alameda, California, and the Monterey Bay Aquarium Research Institute in 2019 to develop ocean exploration applications for a new unmanned wind-powered sailboat-like vehicle capable of long-duration missions to collect vital ocean mapping information.  The Saildrone Surveyor (pictured), a new 72-foot unmanned surface vehicle scheduled was first deployed in January 2021, and is currently undergoing sea trials to collect detailed mapping data of the seafloor and water column that can be transmitted back to shore in real time, allowing for identification of exploration targets of interest. The Saildrone Surveyor is also equipped with a complete suite of environmental sensors to support studies looking at harmful algal blooms, microbial ecology, water quality, and environmental DNA (eDNA) indicative of invasive species and larger animals.  Autonomous tools, such as the Saildrone Surveyor, developed by industry partners, are critical to explore, map, and characterize the U.S. Exclusive Economic Zone and international waters.  This new platform will contribute to Seabed 2030 efforts to produce a bathymetric map of the world ocean floor by 2030 and support key NOAA, national, and international goals to better understand and manage the ocean and its resources.
WinterStorm Saildrone Mission:  We currently have a new saildrone being testing with a modified wing designed with the intent to survive storms/TCs.  The current mission has seen 6m waves and 40kts+ winds and compared well to buoys in those conditions off the NW.  We are currently co-sampling the water column with underwater gliders off the NW and developing conops for Atlantic hurricane missions later this year.  Partners include: PMEL, AOML, HRD, UW Cliff Mass is helping with storm forecasting.   For fun writeup see cliff mass blog: https://cliffmass.blogspot.com/2021/03/super-saildrone-is-being-tested-in.html and photos/slides below on systems specs and new innovations being tested.
Bering Sea Mission: A nascent and fragile partnership is being cultivated with PMEL, NOS, UNH and ARP for the purposes of testing a small group of saildrones that combine hydrographic survey and research of METOC and carbon off Alaska.  This potential mission would combine a novel set of 1) Gen 1 mapco2, 2) Gen 2 ASVCO2 sensors and 3)single beam echo sounders, along with standard METOC.   See attached pics of the 50% reduction in size of the Mapco2 (now obsolete), with the replacement ASVCO2 system.  Tech transfer to Saildrone is underway per CRADA with Saildrone and tech xfer funding from IOOS.  However, there are significant contracting hurdles that may not be overcome in time to get the integration completed and this mission and it is questionable at best for FY'21 launch.
In 2020, A new study by researchers at NOAA Fisheries demonstrated that unmanned wind- and solar-powered drones can be valuable tools to learn more about a declining population of northern fur seals on the remote island of St. Paul in the Bering Sea. Researchers used satellite tags and a saildrone to follow individual fur seals as far as 150 kilometers and collect data on the prey and ocean conditions that the seals experienced. This study marks the first time saildrones have been used to track a marine mammal. Collected data will help scientists better understand the environmental and biological features that influence an animal’s ability to find prey. This information is particularly valuable for developing management strategies for this declining population and similar research could provide useful data for other protected species managed by NOAA Fisheries.
Lastly, there are a number of non-sub arctic saildrone missions slated for FY21, such as for Atlantic Hurricane observing, TPOS, the southern ocean and the Tropical Atlantic.


eostationary and Extended Orbits (GEO-XO)
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Presenter
Presentation Notes
NOAA’s Geostationary and Extended Orbits (GEO-XO) satellite system is the ground-breaking mission that will advance Earth observations from geostationary orbit.  
GEO-XO will supply vital information to address major environmental challenges of the future in support of U.S. weather, ocean and climate operations. 
The GEO-XO mission will continue and expand observations provided by the GOES-R Series. 
GEO-XO will bring new capabilities to address emerging environmental issues and challenges that threaten the security and well-being of every American. 
NOAA is working to ensure these critical observations are in place by the early 2030s as the GOES-R Series nears the end of its operational lifetime.
GEO-XO conducted a series of user needs workshops on fire, weather, human health, oceans, and agriculture and land use in order to inform development of mission capabilities. 


OMAO Partners with University of Southern Mississippi on UXS

NOAA Scientist operates a UXS

Future Roger F. Wicker Center i 3 B4

(under construction)
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Presenter
Presentation Notes
NOAA and University of Southern Mississippi signed a 10 year agreement in early Feb 2021 to partner on ways to improve how uncrewed systems (UxS) are used to collect important ocean observation data and augment NOAA’s operational capabilities. 
The agreement provides a framework for collaborating with NOAA scientists and UxS operators on projects to further UxS research, development and operations. 
NOAA recently signed a five-year lease with the University of Southern Mississippi for office space in Gulfport, Mississippi that will serve as a short-term home for NOAA’s uncrewed maritime systems. 
About 10 NOAA Commissioned Corps officers and civilian employees will coordinate the development, testing and operations of uncrewed maritime systems from the new office, which the agency plans to occupy in April 2021. 
The office will permanently move to the Roger F. Wicker Center for Ocean Enterprise, a new facility being built by the Mississippi State Port Authority in partnership with USM.



= OMAO and Scripps Institute of Oceanography
Partner to further UXS technology and applications

Scripps Vessel Sally Ride: DDT Barrel photographed by UXS
Cooperation from NOAA to map the location on a joint NOAA/Scripps mission
and extent of DDT barrel pollution
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Presenter
Presentation Notes
OMAO has a 10 year agreement with Scripps Institution of Oceanography at the University of California San Diego to improve how uncrewed systems (UxS) are used to collect important ocean observations and augment NOAA’s operational capabilities.
The partnership has culminated in a mission currently underway off the California Coast aboard the Scripps R/V Sally Ride to team map the location of illegally dumped DDT barrels using side-scan sonar and pioneering the transmittal of data from AUVs at sea to onshore personnel in NOAA’s Office of Response and Restoration. 
This cruise addresses the environmental concern of locating the sources of a dangerous pollutant while also serving as an opportunity for OMAO personnel to run a training exercise testing the operations side of running a mission with AUV systems and transmitting the data almost immediately onto a NOAA-run repository usually used for live-time hurricane updates, oil spills and other major disasters. 
Additionally, the R/V Sally Ride is the same basic design as OMAO’s two newest ships being built and will provide NOAA personnel (including Derek Sowers of OER) a better understanding of how the vessel capabilities, including autonomous underwater vehicle (AUV) operations, could be optimally leveraged for exploration purposes.
The team of 30+ individuals came together over 5 months, in a pandemic to plan the cruise - something that often takes up to 2 years.
Info will be streamed to NOAA data sharing sites in real time to be shared more quickly with a  concerned population.



®Recent NWS Implementations

September 23, 2020 Global Ensemble Forecast System (GEFS) v12

September 29, 2020 National Blend of Models (NBM) v4.0
October 14,2020 Multi-Radar Multi-Sensor (MRMS) System v12.0

November 24, 2020 Global Extratropical Surge and Tide Operational
Forecast System (ESTOFS)

December 2, 2020 Rapid Refresh Model (RAP) v5 High-Resolution Rapid
Refresh (HRRR) v4

December 10, 2020 Global Real-Time Ocean Forecast System (Global
RTOFS) v2.0

February 3, 2021 Geospace Model v2.0
Nearshore Wave Predictions System v1.3

A HRRR-Smoke model forecast of vertically
integrated smoke showing where wildfire February 24,2021 MRMS System v12.1
smoke will travel across the U.S.

Wednesday Global Forecast System (GFS) v16

March 17, 2021
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Presenter
Presentation Notes
The NWS has implemented several model upgrades since last September.
(the upgrades below noted with ** are the main highlights)

**September 23, 2020 - Global Ensemble Forecast System (GEFS) V12
This upgrade to the GEFS included: the replacement of the spectral dynamical core with the Finite Volume Cubed Sphere
(FV3) dynamical core; and the increase of ensemble members from 21 to 31. (Reference)

September 29, 2020 - National Blend of Models (NBM) v4.0
The NBM is a nationally consistent suite of calibrated forecast guidance based on a blend of both NWS and non-NWS model output. The NBM v4.0 implementation into operations included new elements, such as probabilistic MaxT, MinT, ceiling, and visibility for the CONUS. (Reference)

October 14, 2021 - Multi-Radar Multi-Sensor (MRMS) System v12.0
The MRMS v12.0 build was the largest update to the MRMS hydrometeorological product suite since the initial operating capabilities in September 2014. This build includes a series of scientific advancements ranging from a new dual-polarization synthetic radar QPE to a multi-sensor QPE that gap-fills areas of poor radar coverage. (Reference)

November 24, 2020 - Global Extratropical Surge & Tide Operational Forecast System (ESTOFS)
NWS upgraded the Global ESTOFS to provide NWS forecasters with high resolution water level forecast guidance including storm tide (storm surge plus tides) for the entire globe. Global ESTOFS forecast guidance is used by forecasters at Weather Forecast Offices (WFOs) and the Ocean Prediction Center (OPC) to generate their storm surge forecasts. (Reference)

**December 2, 2020 - RAPv5/HRRRv4
NOAA implemented enhancements to the hourly-updating High-Resolution Rapid Refresh model (HRRR) and its “parent” model, the Rapid Refresh model (RAP). Other enhancements to the RAP and HRRR models include improved methods of representing the water temperature of small lakes, more detailed information about the timing and intensity of thunderstorms and other severe weather threats, and the ability to more accurately predict amounts of cloud cover and precipitation in a timely manner. (Reference)

December 10, 2020 - Global Real-Time Ocean Forecast System (Global RTOFS) v2.0
NOAA upgraded its flagship ocean and sea ice operational forecast system — the Global Real-Time Ocean Forecast System (Global RTOFS). Version 2.0 introduces a high-resolution ocean data assimilation capability to the forecast system for the first time. Global RTOFS provides predictions for up to eight days of ocean currents, salinity, temperature and sea ice conditions around the world. (Reference)

February 3, 2021 - Geospace Model v2.0
Geospace Model Version 2.0, which is part of the University of Michigan’s Space Weather Modeling Framework, will commence operations in support of customers affected by geomagnetic disturbances. This model replaces version 1.5 which has been in operations since November 2017. (Reference)

February 3, 2021 - Nearshore Wave Prediction System v1.3
NOAA’s Nearshore Wave Prediction System (NWPS), which provides on-demand, high-resolution nearshore wave model guidance to U.S. coastal Weather Forecast Offices (WFOs), underwent significant upgrades. It introduced the first-ever hourly probabilistic hazardous rip current guidance up to six days out for the U.S. East and Gulf Coasts, Puerto Rico, Hawaii and Guam. This new guidance was developed in partnership with the U.S. Lifesaving Association and validated through lifeguard observations of rip currents. (Reference)

February 24, 2021 - Multi-Radar Multi-Sensor (MRMS) System v12.1
This update contains a series of updates that provide technical improvements to the MRMS system, changes to what is distributed on the NWS Satellite Broadcast Network (SBN), the addition of the Alamosa, CO gap-filling radar, and changes to the Multi-Sensor QPE product latency. (Reference)

**March 17, 2021 - Global Forecast System (GFS) v16
On Wednesday, NOAA is upgrading its Global Forecast System (GFS) weather model to boost weather forecasting capabilities across the U.S.
This marks the first major upgrade to the Finite-Volume Cubed-Sphere (also called FV3) dynamical core-based GFS, which replaced the spectral dynamical core-based GFS in June 2019. 
For the first time, the GFS will be coupled with a global wave model called WaveWatchIII which will extend current wave forecasts from 10 days out to 16 days and improve the prediction of ocean waves forced by the atmosphere. 
The GFS resolution will increase by doubling the number of vertical levels, from 64 to 127. 
Improvements to atmospheric physics will enhance snow and precipitation forecasting capabilities in this latest upgrade as well.






Questions?

@ NOAA Science Update to the SAB
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