
2020 
TROPICAL CYCLONE  
OPERATIONS AND  
RESEARCH FORUM
74TH INTERDEPARTMENTAL  
HURRICANE CONFERENCE

SUMMARY REPORT

February 25-26, 2020
Lakeland, Florida



Note: Speaker and audience remarks are paraphrased and not to be used as quotations.
2

This page intentionally left blank.

Hurricane Dorian, courtesy of NOAA.



Note: Speaker and audience remarks are paraphrased and not to be used as quotations.
3

March 2020
Washington, D.C.

2020 TROPICAL CYCLONE 
OPERATIONS AND RESEARCH FORUM

74TH INTERDEPARTMENTAL 
HURRICANE CONFERENCE

SUMMARY REPORT
OFFICE OF THE FEDERAL COORDINATOR FOR 

METEOROLOGICAL SERVICES AND 
SUPPORTING RESEARCH

(OFCM)

Silver Spring Metro Center, Building 2 (SSMC 2)
1325 East West Highway, Suite 7130

Silver Spring, MD 20910
301.628.0112 



Note: Speaker and audience remarks are paraphrased and not to be used as quotations.
4



Note: Speaker and audience remarks are paraphrased and not to be used as quotations.
5

2020 TROPICAL CYCLONE 
OPERATIONS AND RESEARCH FORUM

74th INTERDEPARTMENTAL 
HURRICANE CONFERENCE 

SUMMARY REPORT
The Federal Coordinator (FC) for Meteorological Services and Supporting Research (OFCM) host-
ed the 2020 Tropical Cyclone Operations and Research Forum (TCORF)/74th Interdepartmental 
Hurricane Conference (IHC) for Federal agencies, operational forecast centers, weather modelers, 
aerial, ocean, satellite, and radar observing groups, supporting research functions, and user com-
munities. 
There were 78 registered participants convened at the NOAA Aircraft Operations Center (AOC), 
Lakeland, Florida, on February 25-26, 2020 to review 2019 hurricane challenges, plan operations 
for the upcoming season, and discuss research efforts in the context of operational needs.  The 
agenda comprised a combination of themed sessions and the Working Group (WG) for Tropical 
Cyclone Operations and Research (TCORF) meeting. A summary of each of these agenda ele-
ments follows. Slide presentations used by panelists and other participants are available on the 
OFCM website.

Opening Session.
CMDR Chris Sloan, Commander of NOAA AOC welcomed the participants and provided informa-

tion about the facility and plans for its future expansion. Mr. 
Scott Franklin, Lakeland Council member, greeted the par-
ticipants on behalf of the Mayor. Mr. Michael Bonadonna, 
Federal Coordinator for Meteorology, opened the forum by 
describing OFCM’s role and a brief history of this forum. 
Mr. Jack Parrish, AOC, provided safety and administrative 
information.

Session 1:  Tropical Cyclone Operations: 
Challenges in 2019
The National Hurricane Center

The National Hurricane Center reported the 2019 season 
had 18 named storms and six hurricanes, including three 
major hurricanes. Dorian impacted the northern Bahamas 
as a category 5 hurricane producing catastrophic wind and 
surge damage. Hurricanes Humberto and Lorenzo affected 

Top left: National Weather Service (NWS) North 
Atlantic Hurricane Tracking Chart for 2019

Bottom left: NWS Eastern North Pacific Hurricane 
Tracking Chart for 2019

Above: NWS Central North Pacific Hurricane 
Tracking Chart for 2019

Images courtesy of NOAA.

https://www.ofcm.gov/meetings/TCORF/tcorf.htm
https://www.ofcm.gov/meetings/TCORF/ihc20/session_1/1-1_brennan.pdf
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Bermuda and the Azores, respectively.  Six storms affected the U.S. including Dorian and Barry 
as hurricanes. Average NHC track forecast errors went up at short range in 2019 because models 
struggled with late season storms, but there is still a long-term downward trend with significant 
improvements at all lead times. NHC Atlantic official intensity forecast errors decreased slightly 
for short lead times, but a large spike upward occurred at 96 and 120 hours. The NHC Atlantic 
2-day genesis verification forecasts were very well calibrated. Dorian presented the greatest 
challenge for genesis, track and intensity forecasts. Sebastian provided the greatest track fore-
cast challenge as a late season storm and NHC experienced large track forecast errors with this 
storm. The East Pacific hurricane season had 17 named storms and 7 hurricanes, including 4 
major hurricanes. 2019 was a relatively quiet year with only 261 forecasts, the lowest number 
since 2011.

Joint Typhoon Warning Center (Brian Strahl)
The Joint Typhoon Warning Center (JTWC) noted that tropical cyclone aerial reconnaissance 
is a recognized capability gap; however, there is no validated Joint requirement at this time. 
JTWC experienced a very average climatological tropical cyclone year for the Western Pacific, 
Southern Hemisphere, and the Indian Ocean. However, the impact of the storms was significant 
with nearly 200 fatalities and $33 billion in damage. JTWC warnings for the three basins plus re-
packaged warnings for the DOD totaled 1734. NESDIS Satellite Analysis Branch fixes provided a 
critical second set of eyes for their operations. Tropical cyclone (TC) intensity change and space 
-based sensing were cited as the JTWC top two R and D priorities. 

Aircraft Operations Center (Lt Col Anthony Wilmot) 
P3 Aircraft N43RF is back to operational status following installation of the Engine Instrument 
Data System (EIDS).  The N42RF aircraft conversion to this new technology will take place this 
spring. Twelve additional missions were tasked following Kermit’s return to Lakeland, many of 
them every 12 hours. Since AOC has only two P-3 crews and at that time only one P-3, a huge 
burden was placed on crews and the single platform. No tasked missions were missed. The 
MultiMode Radar (MMR) is fully operational on N42 with calibrations completed mid-season. 
Hurricane and SAR ground modes are now operational.  Calibration and final checkout are 
still on-going on N43RF. For 2020 there will be two operational P-3’s, both with new MMR and 
upgraded Tail Doppler Radar (TDR). Only one Travelling Wave Tube (TWT) transmitter on the 

NOAA’s Lockheed Martin WP-3D Orion aircraft, nicknamed Kermit, which is housed at NOAA’s Aircraft Operations Center in Lakland, 
Florida. Photo courtesy of Michael Bonadonna.



Note: Speaker and audience remarks are paraphrased and not to be used as quotations.
7

G-IV was operational this season allowing for single antenna operation for the entire season.  The 
system has now been converted to the P-3 style solid state power amplifier system which will be 
available next season.
The 53rd Weather Reconnaissance Squadron (53rd WRS) for the 2019 National Hurricane 
Operations Plan (NHOP)  flew nine named storms, and had 73 fix missions and  seven inves-
tigative missions for a total of 684.3 hours. The 2019 Atmospheric River (AR) operation had 6 
AR events flown, and 15 sorties for 115.1 total hours and 264 dropsondes transmitted. Major 
concerns include replacing the Windows XP computer software, satellite communication issues, 
C-130 maintenance, and funding. 

Hurricane Supplemental Projects (Gina Eosco)
The Strategic Plan for the next phase of Hurricane Forecast Improvement Project (HFIP) articulates 
a path forward to incorporate risk communication research into the design and communication of 
its products. NOAA’s Weather Program Office (WPO) supports the weather enterprise by finding, 
funding, and fostering collaborative weather and air quality research under the Office of Oceanic 
and Atmospheric Research. WPO also assists in the development and transition of products, tools 
and services for timely and accurate weather and air quality forecasts that benefit society. By 2021 
NOAA will complete a baseline understanding of partner and stakeholder needs relating to the TC 
product suite. By 2023, through social and behavioral science research, NOAA intends to improve 
communicating the forecasted risks by transitioning 2-3 TC hazard guidance products per year 
and, by 2028, modernize all products in the TC product suite.

Session 2: Current and Future Products and Services Planned
National Hurricane Center (Mike Brennan) 
Successful new NHC/NWS products for 2019 included potential tropical cyclones, time of arrival 
graphics, storm surge products, and the multi-day flash flood risk graphic. In 2020, NHC and Central 

Pacific Hurricane Center will begin providing 60-h fore-
cast information for position, intensity, and 34-kt and 50-
kt wind radii.  Storm Surge Watch/Warning graphics with 
forecast storm surge amounts will be available for use 
on the NHC webpage and for social media, TV briefings, 
etc. Other changes include wind departure timing infor-
mation in Hurrevac, wind speed probability model chang-
es, and, for storms located in the eastern Atlantic basin, 
NHC products will reference local time zones. HFIP goals 
are to reduce forecast (model) guidance errors, including 
during rapid intensification, by 50%, produce 7-day fore-
cast guidance as good as the 5-day forecast guidance 
and improve guidance of pre-formation disturbances, 
including timing, track, and intensity forecasts, by 20%. 
Work is also underway to improve storm surge models 
and improve hazard guidance and risk communication 
based on social and behavioral science.

WFO Tampa Bay (Daniel Noah)
Impact-based Decision Support Services (IDSS) is 
forecast advice and interpretative services to assist 
core partners’ decision-making when weather, water, or Gina Eosco, presenting during session 1. Courtesy 

Jonathan Shannon, NOAA Public Affairs.

https://www.ofcm.gov/meetings/TCORF/ihc20/session_1/1-5_eosco.pdf
https://www.ofcm.gov/meetings/TCORF/ihc20/session_2/2-1_brennan.pdf
https://www.ofcm.gov/meetings/TCORF/ihc20/session_2/2-2_noah.pdf
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climate has a direct impact on the protection of lives and property. Meteorologists as Emergency 
Operation Center (EOC) Technical Specialists are part of IDSS and need a deeper understand-
ing of Emergency Management. For on-site EOC support every NWS Meteorologist must pass 
3 Competency Units to provide remote IDSS (e.g. Webinars, email or phone briefings) which 
includes 27 hours of training.

OFCM/Disaster Impact Assessments and Plans (Forrest Masters)
The Digital Hurricane Consortium was formed in 2008 by members to include research programs 
that collect wind, storm surge, wave, load, and damage data. It is an umbrella organization that 
provides “global” coordination at landfall and is a vehicle to attract national funding in the public 
and private sectors, while allowing individual programs to maintain their identity and meet their 
research deliverables. Recent deployers included seven Universities, one Laboratory and one 
Research Center. Core DHC members have safely deployed observational assets in landfalling 
tropical cyclones for more than 20 years. They capture small-scale and transient features, which 
are of great interest in monitoring decaying weather conditions and help quantify the impact to the 
civil infrastructure, lifelines, and community functioning.

COASTAL Act (Dorothy Koch)
The Consumer Option for an Alternative System to Allocate Losses (COASTAL) Act intends to help 
FEMA determine the extent to which wind vs. water damage occurs in cases of “indeterminate 
losses” (or “slab cases”). A loss is indeterminate when little tangible evidence beyond a building’s 
foundation remains for the proper adjustment of insurance claims for homes totally destroyed by a 
tropical system (water damage is covered by the National Flood Insurance Program; wind damage 
is covered by private insurers). The COASTAL Act requires NOAA to produce detailed “post-storm 
assessments” following certain named tropical systems that impact the U.S. and its territories. 
Post-Storms Assessments will be in the form of gridded spatial and temporal output which will 
include verification information for specific points on land within the realm of the assessment area. 
FEMA will be able to access the point-specific info for the purposes of inputting values into the 
COASTAL Formula for determining the cause(s) of damage for the indeterminate loss in question. 
This will enable a timelier claims adjustment process by avoiding litigation over the cause of the 
damage.

Joint Typhoon Warning Center (Brian Belson) 
New products and services include 6 and 12 hourly warnings for Southern Hemisphere areas of 
responsibility, adding two-week TC formation outlooks into the collaboration website, incorporating 
Indian Ocean and Southern Hemisphere TC wind probabilities into the decision support product 
suite, and adding the subtropical system summary section to significant tropical weather adviso-
ries. JTWC R and D efforts are aligned with their research priorities: TC intensity change, data 
exploitation, TC structure specification, TC track forecast improvement, and TC genesis timing and 
forecast.  

Hurricane Forecast Improvement Project (Mark DeMaria) 
The NHC development activities are supported by federal employees, HFIP/Hurricane Supplemental 
(HSUP) contractors and Cooperative Institute staff. Eight projects are in place to improve surge 
and wind watch/warnings, NHC’s statistical models, public facing products and NHC infrastruc-
ture.  New capabilities planned for 2020 season include operational applications, 7-day SHIPS/
LGEM intensity models, and the updated P-Surge model. Real-time demonstrations will be con-
ducted for the WTCM hourly 2-D surface wind field, Wind Hazard Recommender in AWIPS2, 7-day 
Wind Speed probabilities, Time of Departure of 34/50 knot winds, the Neural Network intensity 
Consensus (NNIC) model, and the intensity probability distribution product.

https://www.ofcm.gov/meetings/TCORF/ihc20/session_2/2-3_masters.pdf
https://www.ofcm.gov/meetings/TCORF/ihc20/session_2/2-4_koch.pdf
https://www.ofcm.gov/meetings/TCORF/ihc20/session_2/2-6_demaria.pdf
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UAS (Joseph Cione) 
Small unmanned aircraft systems (sUAS) can help improve understanding by allowing scientists to 
safely explore dangerous parts of the storm. The unique data collected could help operational fore-
casters improve their diagnosis of TC attributes in regions of the storm that are difficult for manned 
aircraft to sample. sUAS data could also help improve the accuracy of TC intensity forecasts by 
improving the physics packages used by the numerical models that predict TC intensity change. 
As technology advances, small drones (such as the Altius-600, Windsonde, and Black Swift SO 
platforms) will be able to safely fly longer, lower, and for less money. In the coming years, NOAA 
and USAF plan to work together to help make emerging sUAS technology a safe and integral part 
of routine reconnaissance operations in TC environments.

Session 3: Observations
Hurricane Research Division (Jon Zawislak) 
Through an integrated approach using observations and advancements in modeling and data as-
similation, the NOAA/AOML/HRD Hurricane Field Program Intensity Forecast Experiment (IFEX) 
seeks to improve the understanding and prediction of hurricane intensity, structure, and hazards, 
as well as formation and intensity change. The recent focus has been more on applications (op-
erational and research) including initialization and evaluation of models, developing new targeting 
strategies, data impact studies, and satellite validation. Data from the Tail Doppler Radar on the 
P-3s and G-IV was used to help improve process understanding, model forecasts, and operational 
situational awareness. The 2020 IFEX priority science and observing objectives will be similar to 
2019, except incorporating the science emphasis of collaborative programs also operating during 
the season (ONR Rapid Intensification of Tropical Cyclones, IFEX-West, and NASA Convective 
Processes Experiment - Aerosols and Winds). Their flight strategies and instrument payloads will 
need to evolve to keep them at the forefront of advancing real-time monitoring and short-/long-term 
forecast improvement.

Working Group for Air Reconnaissance Equipment (Chris Dyke) 
The Working Group for Air Reconnaissance Equipment (WG-ARE) is responsible for addressing 
issues related to equipment needed for reconnaissance operations for the next 3 to 10 years.  
They held their second meeting in January 2020. The WG conducted a technology portfolio review, 
developed the beginnings of a process map, and re-validated equipment priorities. The highest 
priority is sensing equipment for the swath of surface wind speeds (not just one point). The equip-
ment needed is the Hurricane Imagining Radiometer (HIRAD), Launch Tube Modification, Small 
Unmanned Aerial System (sUAS), and Imaging Wind Rain Airborne Profiler (IWRAP). Eight other 
priorities and associated equipment needs were addressed. There are 25 projects in the pipeline 
and 12 in the aircraft modification process. Broadband funding subscription costs continue to be a 
big challenge.

National Environmental Satellite, Data, and Information Service (NESDIS) 
(Thomas Renkevens) 
Satellite status and updates were provided for the GOES Constellation, Jason, Himawari, 
Meteosat, and Polar satellites. The GOES-R Advanced Baseline Imager (ABI) provides three 
times more spectral information, four times the spatial resolution, and more than five times faster 
temporal coverage than the previous system.  The Community Satellite Processing Package for 
Geostationary Data (CSPP Geo) was funded by NOAA GOES-R Program to create and distrib-
ute software to process direct broadcast data from geostationary satellites, generating products 
in real-time. Operational tropical cyclone satellite products available from NOAA/NESDIS/OSPO 

https://www.ofcm.gov/meetings/TCORF/ihc20/session_2/2-7_cione.pdf
https://www.ofcm.gov/meetings/TCORF/ihc20/session_3/3-1_bucci.pdf
https://www.ofcm.gov/meetings/TCORF/ihc20/session_3/3-3_renkevens.pdf
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include advanced Dvorak Technique, ensemble 
tropical rainfall potential, tropical cyclone forma-
tion probability, and multi-platform surface wind 
analysis. NOAA/NESDIS/STAR has developed 
and implemented a fully automated system to 
produce near real-time TC ocean surface wind 
speed products. The Satellite Analysis Branch is 
being redesigned to serve as a center for NOAA’s 
specialized satellite imagery and analysis needs.

AOC (Jack Parrish)
In 2019, NOAA-42 flew 298 TC hours and NOAA-
43 flew 40 TC hours toward the season’s end. 
The G-IV flew 145.5 hours. A total of 1239 drop-
sondes were deployed. There was an unusual 
number of EMC Tail Doppler Radar missions 
tasked that accounted for 183 P-3 hours. 

NOAA aircraft transitioned to RD-94 dropwindsondes during 2019 with ~95.4% reliability. For 2020 
there will be two operational WP-3Ds and both will have the new MMR and upgraded TDR. Central 
Pacific (Hawaii) operations may be considered for both the WP-3D and the G-IV. The WP-3D is 
being considered to participate in IFEX-west (Kadena AFB) and the G-IVSP may participate in 
IFEX-east (Cape Verde Islands).

Ocean Observations- National Data Buoy Center (NDBC): (Karen Grissom) 
Buoys provide 5 out of 7 of the key parameters needed for TC forecasting and analysis.
Missing observations are subsurface temperature and ocean heat content. Other advantages are 
that they can be located near critical ocean processes or areas representative of larger ocean prov-
inces, have sustained long-term deployment at locations prone to TC’s or along frontal boundaries, 
and they are impervious to cloud cover. Buoys are ideal for verification of wind speed over sea and 
intensity (central pressure). Buoys are only a small percent of the Global Ocean Observing System 
(GOOS) yet have a significant impact on constraining error and biases.

National Aeronautics and Space Administration (NASA) (Kathy Rice) 
The Laplace test is an interesting approach to exploring tropical cyclone trends. It is a non-graphi-
cal method to determine whether discrete events in a process have a trend. The test indicates the 
trend of 198 landfalling hurricanes that impacted the continental US during June 1901 to November 
2018 is downward with a statistical confidence of 73.3%. It also indicates that  the trend of 66 land-
falling Cat 3, 4, and 5 hurricanes that impacted the continental US during June 1901 to November 
2018 is downward with a statistical confidence of 62.0% and the trend of 23 landfalling Cat 4 and 
5 hurricanes that impacted the continental US during June 1901 to November 2018 is downward 
with a statistical confidence of 78.6%. Another study showed that storm surge increased from 1% 
to 49% of weather deaths from previous studies, from distant 7th place to dominant 1st place. 
These studies provide an opportunity to improve U.S. hurricane preparedness.

National Center for Atmospheric Research/Earth Observing Lab (NCAR/EOL) 
Airborne Phased Array Radar (APAR) (Wen-Chau Lee) 
Community workshops have repeatedly stressed the need for an airborne precipitation radar 
to replace the retired ELDORA. Results from the trade studies concluded that APAR could be 
built to meet technical specifications with current technologies. Advantages include that it is 

Jack Parrish,  presenting during session 3. Courtesy Jonathan 
Shannon, NOAA Public Affairs.

https://www.ofcm.gov/meetings/TCORF/ihc20/session_3/3-4%20_parrish.pdf
https://www.ofcm.gov/meetings/TCORF/ihc20/session_3/3-6_rice.pdf
https://www.ofcm.gov/meetings/TCORF/ihc20/session_3/3-7_lee.pdf
https://www.ofcm.gov/meetings/TCORF/ihc20/session_3/3-7_lee.pdf


Note: Speaker and audience remarks are paraphrased and not to be used as quotations.
11

electrically-scanned – no parts to wear out, scanning is near instantaneous/flexible, and it is com-
posed of many individual radars. It provides the only solution to meet scientific requirements on 
the NSF/NCAR C-130.

Session 4: Hurricane Working Group
A separate Record of Actions (ROA) covers this session/meeting and is available on OFCM’s 
website.

Session 5: Administrative remarks and Guest Speaker: Mr. John 
Murphy, NWS HQ
Mr. Murphy provided a comprehensive update on how the NWS is evolving to build a weather 
ready nation through improved science, communicating and alerting challenges, and the deliv-
ery of Impact-based Decision Support Services (IDSS). He also discussed the evolving NWS to 
build a WRN. The presentation 
discussed the NWS mission to 
provide weather, water, and sea-
sonal data, forecasts and warn-
ings for the protection of life and 
property and the enhancement 
of the national economy and 
showed the Vision for tomorrow 
being a Weather-Ready Nation 
where society is prepared for 
and responds to weather and 
water events; where commu-
nities are “Ready, Responsive 
and Resilient” in the face of ex-
treme events. There are three 
goals, one is reduce the impacts 
of weather, water and climate 
events, two is harness cutting 
edge science and technology 
and three was evolve the NWS 
to excel in the face  of change.

Session 6: Research Supporting Operations Forum (Presentations 
and Discussion): Current Research and Plans for the Future
Hurricane Forecast Improement Project (Frank Marks) 
The Hurricane Forecast Improvement Program is a unified approach to guide and accelerate fore-
cast improvements. HFIP goals for 2020 are:

• Continue development of operational HWRF & HMON upgrades until HAFS transition – 
WCOSS upgrade

• Align TC models with UFS through UFS TC application team 
• HAFS v0.1 - advance single storm configuration over ATL basin running in real-time
• TC model physics consistent with UFS 
• Move towards 7-day forecast

Mr. John Murphy, presenting his remarks during Session 5. Image courtesy Jonathan 
Shannon, NOAA Communications.

https://www.ofcm.gov/meetings/TCORF/ihc20/2020_tcor_roa.pdf
https://www.ofcm.gov/meetings/TCORF/ihc20/2020_tcor_roa.pdf
https://www.ofcm.gov/meetings/TCORF/ihc20/session_5/5-1_murphy.pdf
https://www.ofcm.gov/meetings/TCORF/ihc20/session_5/5-1_murphy.pdf
https://www.ofcm.gov/meetings/TCORF/ihc20/session_6/6-1_marks.pdf
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• RI evaluated with new metrics 
• Continue improvement of storm surge models, including OCONUS
• Improve extreme precipitation forecast
• Incorporate risk communication research to create more effective TC products 

Hurricane Supplemental (Dorothy Koch)
The Bipartisan Budget Act of 2018 identified $50,000,000 to improve weather forecasting, hur-
ricane intensity forecasting, flood forecasting and mitigation capabilities, and data assimilation 
from ocean observing platforms and satellites. There are 27 major projects across 4 primary focus 
areas including $15.85M for hurricane work. The supplemental bill passed April 9, 2019 provided 
$17.2 billion to several agencies for expenses related to wildfires, hurricanes, volcanos, earth-
quakes, typhoons and other natural disasters. $25M went to NOAA to improve hurricane intensity 
forecasting, flood prediction and wildfire prediction. There are 11 projects across 3 primary focus 
areas including $8.8M for hurricane modeling. Next steps for hurricane modeling in NWS (and 
OAR) are hurricane modeling as part of the Unified Forecast System (UFS), UFS applications, and 
the UFS R2O project.

Regional Model on Hurricane Supplemental (Avichal Mehra)
The Hurricane Analysis and Forecast System (HAFS) is a collaborative project in UFS framework. 
As a Unified Forecast System (UFS) application, HAFS is an FV3 (Finite  Volume Cubed-Sphere 
Dynamical Core) based multi-scale model and data assimilation system capable of providing 
Tropical Cyclone analyses and forecasts of the inner core structure and the large-scale environ-
ment. HAFS will provide an advanced analysis and forecast system for cutting-edge research on 
modeling, physics, data assimilation, and coupling to earth system components for high-resolution 
TC predictions.

Office of Naval Research (Ron Ferek)  
Approximately two decades of basic research investment has led to historic improvement in TC 
intensity prediction, mainly due to the development of skillful mesoscale models. Despite steady 
progress, mesoscale models perform worst in cases of Rapid Intensification (RI) which account for 
the largest source of the total intensity errors. RI occurs when a TC crosses the threshold of internal 
conditions (thermodynamic and dynamic state) supported by favorable atmospheric and oceanic 
conditions. Tropical Cyclone Rapid Intensification (TCRI), a new FY20 Departmental Research 
Initiative, will build on key findings from previous Office of Naval Research field campaigns to un-
derstand processes and model structures that create RI. There are unprecedented opportunities 
during 2020-2022 to obtain the necessary in-situ observations in enough detail to address TCRI.

Session 7: Global Model Advances and Plans
Environmental Modeling Center (EMC) (Vijay Tallapragada)
Components of the Unified Forecast System are configured to develop distinct applications while 
maintaining the dependencies between the applications and products. GFS v15.1 changes im-
proved tropical cyclone track and intensity forecasts with more accurate wind-pressure relationship 
and structure. The Sub-Seasonal Global Ensemble Forecast System (GEFS v12) is planned for 
implementation in 2020 with useful ensemble mean forecast skill extended by 0.6 days. Major 
science goals for improvements in GFS v16 include Planetary Boundary Layer inversions, surface 
temperature biases, and track forecast of storms initially at hurricane strength. HWRF has imple-
mented dropsonde drift into HWRF data assimilation since 2018, which was shown to improve 

https://www.ofcm.gov/meetings/TCORF/ihc20/session_6/6-2_koch.pdf
https://www.ofcm.gov/meetings/TCORF/ihc20/session_6/6-3_mehra.pdf
https://www.ofcm.gov/meetings/TCORF/ihc20/session_6/6-4_ferek.pdf
https://www.ofcm.gov/meetings/TCORF/ihc20/session_8/8-1_tallapragada.pdf
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HWRF track forecast skill in the North Atlantic basin. There is a need to seriously investigate sam-
pling strategies focused on operational model improvements.

HWRF vs GFS vs ECMWF – HRES/ERA5 (Mike Fiorino) 
For the Atlantic in 2019 the HWRF had very low initial position error and low initial intensity error. 
ECMWF had the highest initial position error but lowest position error even at 12 and 24 hours. All 
models had very good probability of detection 90% of the time the model makes a forecast that 
covers the observed storm. GFS had the highest probability of overwarning. The lag of the GFS 
behind ECMWF in anomaly correlation coefficient scores is also reflected in TC forecasts.

Fleet Numerical Meteorology and Oceanography Center (FNMOC) (Jim 
Doyle)
The Navy Global Environmental Model (NAVGEM) performance in the Atlantic with respect to 
the other global models was the best of any recent year, due in large part to Dorian. NAVGEM 
had typical struggles in the Eastern Pacific with the characteristically small TCs there and poorer 
performance in the Western Pacific compared with to the 2018 season. Modernization of the TC 
initialization process in NAVGEM and optimization of model physics is necessary to make more 
progress in TC track prediction. Work is starting to develop, demonstrate, and transition an updated 
methodology for initialization of TCs in NAVGEM. Navy-ESPC is a new tool coming to operations 
to provide guidance for TC prediction at multi-week lead times.

16th Weather Squadron (Evan Kuchera)
16th Weather Squadron continuously collects and transforms raw environmental data into ac-
tionable intelligence for the DoD. They are focused on close consultation with supported users, 
with tropical challenges as a high priority, to design and integrate environmental intelligence into 
decision processes effectively.

Session 8: Regional Model Advances and Plans
EMC (Vijay Tallapragada)
HWRF continuously improved in the past six years through support from HFIP. Hurricanes in a 
Multi-scale Ocean coupled Non-hydrostatic model (HMON) implements a long-term strategy at 
NCEP/EMC for multiple static and moving nests globally. FY20 HWRF upgrades include system 
and resolution enhancements, initialization/data assimilation improvements, and physics advance-
ments. FY20 HMON upgrades include system and resolution enhancements, initialization improve-
ments, physics advancements. coupling and post upgrades, and product upgrades. These are the 
last planned upgrades for HWRF and HMON.

Naval Research Laboratory Coupled Ocean/Atmosphere 
Mesoscale Prediction System (NRL COAMPS-TC) (Jim Doyle)
COAMPS-TC is a specialized version of COAMPS designed to predict tropical cyclone (TC) track, 
intensity and structure (wind radii). It is one of the top models for TC track and intensity prediction 
worldwide. The main motivation for the high-resolution COAMPS-TC atmospheric model is that 
COAMPS-TC at the current operational resolution of 4 km can’t realistically simulate the inner 
cores of small tropical cyclones. For 2020, upgrades will be in ocean data assimilation. For 2021-
2023 upgrades will include TC scale data assimilation, new microphysics, improved TC PBL, air-
ocean-waves coupling, and resolution increase.  

https://www.ofcm.gov/meetings/TCORF/ihc20/session_7/7-2_fiorino.pdf
https://www.ofcm.gov/meetings/TCORF/ihc20/session_7/7-3_moskaitis.pdf
https://www.ofcm.gov/meetings/TCORF/ihc20/session_8/8-1_tallapragada.pdf
https://www.ofcm.gov/meetings/TCORF/ihc20/session_8/8-2_doyle.pdf
https://www.ofcm.gov/meetings/TCORF/ihc20/session_8/8-2_doyle.pdf
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NASA (Tsengdar Lee)
NASA does modeling to codify understanding of the Earth system. Model predictions turn knowl-
edge into useful information for management and policy making purposes and create benefits to 
society. The Global Mapping and Assimilation Office (GMAO) visualizes smoke transport from 
Australian fires. As smoke from the massive fires has interacted with global weather, the transport 
of smoke plumes around the globe has accelerated into the upper troposphere and even the 
lowermost stratosphere, leading to long-range transport around the globe. NASA-Unified Weather 
Research and Forecasting (NU-WRF) model is an observation-driven regional earth system mod-
eling and assimilation system at satellite-resolvable scale. Runs with all aerosols generally pro-
duced better 7-day track and intensity forecast and aerosols have negative impact on the storm 
intensity. Model and dropsonde data show evidences of the intrusion of dust into the storm core. 
The inclusion of sea salt and carbon in the model could be important for producing a more accurate 
prediction of hurricanes.

NASA CYGNSS Satellites (Chris Ruf)
Cyclone Global Navigation Satellite System (CYGNSS) baseline science objective is to measure 
ocean surface wind speed in tropical cyclones (in all precipitation conditions) with sufficient fre-
quency to resolve genesis and rapid intensification. CYGNSS sampling is pseudorandom because 
it’s dependent on both the GPS and CYGNSS orbits. Each overpass of a storm will have a different 
distribution of measurements. MTrack is an automated storm center fix algorithm that is compatible 
with wind speed measurements from many different satellites.
The MTrack approach is designed to work with sampling gaps and CYGNSS data, but it works 
even better with full coverage of the storm. The MTrack approach allows for storm centers to be 
found from wind fields fraught with gaps. The MTrack solution has little sensitivity to wind speed 
perturbations/error and no sensitivity to a first guess location.

Session 9: Research Supporting Operations; Joint Hurricane 
Testbed (JHT) Project Status 
The Joint Hurricane Testbed (JHT) Program Update (Brian Zachry)
Seven projects are underway and were reported during this session:

• JHT 2019-22 Ensemble TC Sensitivity: Ryan Torn 
• JHT 2019-22 M-PERC/PERC: Derrick Herndon 
• JHT 2019-22 TCLOGG: Bob Hart 
• JHT 2017-19 (extension) AI: Andrew Mercer Kim Wood
• JHT 2017-19 (extension) TC Intensity: Galina Chirokova 
• JHT 2017-19 (extension) EP Intensity: Clark Evans 
• JTTI 2018-20: Dan Halperin 

Session 10: Final Plenary Session
WG/TCORF Report: Ed Rappaport (NCEP/NHC), Chairperson, briefed the results of the WG meet-
ing. Sixteen action items were submitted: Thirteen were new action items for the 25 February 2020 
meeting, two were resubmitted from 2019, and one was submitted after the meeting by NOAA/
NWS Central Pacific Hurricane Center (it will be taken up soon by the WG). There were two nota-
ble potential operational changes: one added “system survey” recon mission, and one established 
a team to develop rules to de-conflict drone and crewed aircraft flights. Six action items will result 

https://www.ofcm.gov/meetings/TCORF/ihc20/session_8/8-3_lee.pdf
https://www.ofcm.gov/meetings/TCORF/ihc20/session_8/8-4_mayers.pdf
https://www.ofcm.gov/meetings/TCORF/ihc20/session_9/9-1_zachry.pdf
https://www.ofcm.gov/meetings/TCORF/ihc20/session_9/9-2_torn.pdf
https://www.ofcm.gov/meetings/TCORF/ihc20/session_9/9-3_herndon.pdf
https://www.ofcm.gov/meetings/TCORF/ihc20/session_9/9-4_hart.pdf
https://www.ofcm.gov/meetings/TCORF/ihc20/session_9/9-5_mercer.pdf
https://www.ofcm.gov/meetings/TCORF/ihc20/session_9/9-6_chirokova.pdf
https://www.ofcm.gov/meetings/TCORF/ihc20/session_9/9-7_evans.pdf
https://www.ofcm.gov/meetings/TCORF/ihc20/session_9/9-8_halperin.pdf
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in minor changes/edits to the NHOP. Five action items are enhancements to NWS operations 
requiring no NHOP change. One action item was tabled because the submitter was not present. 
Several items require minor additional input to be submitted to WG Executive Secretary Dave 
Chorney before the NHOP can be updated. A separate Record of Actions covers this meeting and 
is available on OFCM’s website. 

Conference action items: David Chorney (OFCM)
1. OFCM to schedule a meeting in about 1 month for NHOP principals to determine require-

ments for sUAS. Meeting scheduled for 18 March 2020.

2. Agency NHOP changes are due to OFCM by 15 April 2020.

3. OFCM will publish the 2020 NHOP on 1 May 2020.
Presentation of the Richard H. Hagemeyer Award: Mr. Michael Bonadonna, Federal Coordinator for 
Meteorological Services and Supporting Research presented the award (via remote telecommu-
nications) to Morris Bender, senior researcher at NOAA’s Geophysical Fluid Dynamics Laboratory 
(GFDL) in Princeton, N.J. 
Mr. Bonadonna thanked the National Weather Service, the National Science Foundation, and DoD 
for assistance in funding the forum and closed the conference. The 2021 TCORF (75th IHC) is 
tentatively scheduled for March 1-2 at Florida International University, Miami, Florida. 

https://www.ofcm.gov/meetings/TCORF/ihc20/2020_tcor_roa.pdf
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Thank you to NOAA’s Aircraft Operations Center for 
hosting the 2020 Tropical Cyclone Operations and 
Research Forum/74th Interdepartmental Hurricane 
Conference!


