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Road Map

•What is the Tropical Cyclone Guidance Project?

•Why is this project relevant?

•Current capabilities

•Desired future capabilities
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What is the Tropical Cyclone Guidance 
Project (TCGP)?

TCGP is . . .

• a real-time platform for the visualization and dissemination of 
tropical cyclone forecast aids

• a testbed for displaying and comparing experimental forecast 
aids in real-time

• a portal to additional sources of information
• a provider of real-time observational information that goes 

beyond traditional metrics of track and intensity by adding 
structure information

• an experiment in how hurricane communications can be 
improved and refined

hurricanes.ral.ucar.edu
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Why is TCGP relevant?

There is a societal need for clear and timely visualization and 
dissemination of tropical cyclone guidance

The official NHC 
forecast is based to 
a large degree on 
the consensus of a 
small group of “top-
flight” models along 
with subjective 
forecaster 
intuition/weighting
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Why is TCGP relevant?

Changes in model scenarios often lead to revisions to the official forecast 
track in the next cycle

=> changes in model projections can give early indication of changes in the 
official forecast 

26 Aug 1400 UTC                                        26 Aug 1500 UTC
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Why is TCGP relevant?

• Large spread tends to indicate large uncertainty

• Small spread tends to indicate reduced uncertainty and higher confidence

26 Aug 2000 UTC                                         26 Aug 2100 UTC
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Why is TCGP relevant?

• Changes in model scenarios often lead to revisions to the official forecast 
track in the next cycle

• => changes in model projections can give early indication of changes in the 
official forecast 

27 Aug 0200 UTC                         27 Aug 0300 UTC
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Why is TCGP relevant?

• There is no such thing as the “general public”!

• Each user has a unique cost/value function for taking 
protective action:
• government agencies (e.g. NASA, DOD/Navy)
• multinational corporation with widespread geographical 

operations (e.g. FedEx, shipping company)
• energy operator in Gulf of Mexico  (e.g. Chevron)
• fisherman in Louisiana
• emergency manager for a coastal county
• weather-savvy small business proprietor
• energy traders
• coastal resident

• Thus, it is impossible for one warning/communication 
system to adequately meet all user needs 
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Why is TCGP relevant?

The traditional warning system has focused on:
a) where the storm is going (e.g. “track”)
b) how strong the maximum winds will be (e.g. 

“intensity”)

Yet, hurricanes and tropical storms present a very wide 
spectrum of structures and sizes.

Experts as well as savvy users need additional 
information beside just track and intensity. 

Impact-based warnings are not adequate to convey the 
threat to all users. As the experience with Hurricane 
Sandy shows, sole reliance on impacts can confuse 
people. 
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Why is TCGP relevant?

• Summary of usage

• TCGP gets heavy web usage during storm events
• Peak day: Aug 14, 2013 – Tropical Storm Dorian

• 13.2 GB of bandwidth
• 91,467 clicks

• In 2005 season, 3,000,000 hits in one month
• ~35 GB of bandwidth in one day

Total hits Clicks Plot Views Total Bandwidth
(GB)

2011 2,161,733 1,282,240 818,489 203.5

2012 4,645,476 1,936,818 1,270,322 302.3

2013 3,633,209 1,080,899 790,107 238.1
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Development Timeline
Pre-TCGP Era (2004 – 2010)
• “Expert” resource at Colorado State University in support of daily tropical 

weather briefings – very simple interface, little documentation

Phase I - released 14 Aug 2011
• Moved site from CSU to NCAR
• Brought new storm-based interface with overview map
• 4 types of plots: early track, late track, GFS track, intensity
• 3 basins: North Atlantic, Eastern Pacific, Central Pacific
• Updates on a 6 hour cycle
• Vortex Data Messages

Phase II  - late 2011  
• Expanded site to cover all global basins

• Northwest Pacific, North Indian Ocean, South Indian Ocean, Southwest 
Pacific

• Added new portal features: links to CIRA satellite products, links to radar 
and buoy data, links to official warning information
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Recent additional capabilities

Added more models and global ensembles

• Kerry Emanuel’s CHIPS ensemble

• HWRF for all global basins

• GEFS/GEM/NAVGEM for global basins

Added links to operational information

• Buoys

• Surface observations (U.S. regions)

• Radars

Addition of links to research products

• ARCHER center-finding

• Satellite consensus estimates
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Along with visual plots, TCGP provides the underlying raw data
in Automated Tropical Cyclone Forecast (ATCF) format:
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Vortex Data Messages – a “nutrition label” for hurricanes
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TCGP provides extensive documentation 
throughout the site
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TCGP is building a model “encyclopedia” to document the various 
forecast models
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Future Development – Phase III

Structure visualizations
• Add plots of structure and intensity data derived from 

VDMs 
• Add plots of real-time flight-level data 
• Add an overview plot which shows the history of storm 

location fixes for each storm 
• Add data files of real-time structure parameters in a 

format that can be used for developing forecast aids for 
structure and intensity change
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1. Add visualizations
of Vortex Data 
Messages  over storm 
lifecycle



09 July 2018            Presented at the Shanghai Typhoon Institute

4. Add visualizations
of real-time flight data 
from reconnaissance 
aircraft
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• Add visualizations
of real-time surface wind 
speed

• Add diagnostic 
comparisons between 
observations and 
model-simulated 
wind structure
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Future Development – Phase IV

Retrospective archive
• Gather legacy model forecast aids for global basins 
• Implement retrospective plots of these data for historic storms 
• Run for historic storms 
• Improves additional aspects of the user interface across the 

site

Web Services
• REST API
• Web-map service
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Future Development – Phase V

Real-time Verification
• Compute real-time verification of model errors and biases 

• Usual metrics (track, intensity, size)
• Additional metrics (precipitation, wind field, . . . storm 

surge, etc.)
• Evaluation of models using synthetic trajectories

• Display plots and/or animations of model trends: 
d(prog)/dt

• Real-time model scorecards
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Additional Desired Capabilities

• Add more models from around the world

• Add basins that get TCs on a rare basis
• Mediterranean Sea
• South Atlantic

• Add support for multiple languages
• Spanish
• Mandarin
• French

• Add translation for both time and wind speed averaging periods

• Add more official information from various agencies
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Add Synthetic Profiles to Evaluate Model Wind 
Forecasts

• HWR

HWRF’s wind field is too broad and 
too symetric
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• Add visualizations
of storm track history 

• Add zoomed map of 
current location so 
users can tell if the 
storm is following the 
forecast track
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Experience so far

• TCGP has filled an important niche in the space between operations 
and research

• Lack of open data policies among many operational modeling centers 
make it difficult to achieve the dream of providing global coverage

• Lack of (funded) support has made it difficult to achieve further 
development

• Nevertheless, progress continues 

• There are many areas for potential collaboration with STI

• Localizing hazard information and intersecting this with 
vulnerability to obtain risk is the next frontier


