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The Forecasters (us):

The Researchers (them):

How to 

bridge 

the 

“valley 

of 

death”?



JHT Mission Statement

The mission of the Joint Hurricane 

Test Bed is to transfer more rapidly 

and smoothly new technology, 

research results, and observational 

advances of the United States 

Weather Research, its sponsoring 

agencies, the academic community 

and other groups into improved 

tropical cyclone analysis and 

prediction at operational centers.
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Wind-blown streaksBreaking waves

Sea state under Hurricane Isabel



Stepped-Frequency Microwave Radiometer

• Measures nadir brightness 

temperature at 6 C-band 

frequencies.

• Geophysical model 

function relates emissivity 

to wind speed.  Emissivity 

depends on surface foam 

coverage and rain rate.

• Calibrated with GPS 

dropsonde data.

• First data from C-130s in 

2007.





Air Force

29 Aug 

0930 UTC

NOAA

SFMR

29 Aug 

0930 UTC



Air Force

29 Aug 

0930 UTC

C130s Now 

Equipped with 

SFMR

Thanks to:  HRD, 

AOC, RSS, 

NESDIS, 

ProSensing, 

CARCAH, AF 53rd

Reconn. Squad.



VORTRAC – A Utility to Deduce Central 

Pressure and Radius of Maximum Wind 

of Landfalling Tropical Cyclones Using 

WSR-88D Data

Wen-Chau Lee NCAR/EOL

Paul Harasti UCAR/NRL 

Michael Bell NCAR/EOL

Colin McAdie TPC Contact



Hurricane Charlie at Landfall





Basic Assumptions

• A single circulation center and the center can be 

identified accurately

• Gradient wind balance

• At least half of the eyewall is within Doppler 

range

• Anchor pressure (at least one surface obs., 

otherwise assume 1013 hPa)

• Radar data is perfect after automatic QC

• Mean wind and wavenumber two structure are 

known





Naomi Surgi 

and  HWRF Team 

NCEP/Environmental Modeling Center

WHERE  AMERICA’S  CLIMATE  AND  WEATHER  SERVICES  BEGIN



HWRF 

Hurricane Wilma



THE  HWRF SYSTEM (Initial Operating 

Capability) 

2007

Movable, 2- way nested grid   (9km; 27km/42L;  ~75X75)

Advanced Physics    (GFS&GFDL)

Advanced vortex initialization – made use of prototype  

Gridpoint Statistical Interpolation 3D var    (advancement 

over bogus) 

Princeton Ocean Model (w/loop current init – same as 

GFDL) 



HWRF  Development
 CONDUCTED 27  EXPERIMENTS since 2002 ,  ie: 27 versions of the 

HWRF  

 Tested each upgrade (numerics, physics, coupling) for clean 
comparisons  - comprehensive testing (>200 runs)

 FINALIZED HWRF FOR „07

 PERFORMED EXTENSIVE COMPARISONS BETWEEN GFDL AND 
HWRF FOR MULTIPLE SEASONS AND STORMS  - THREE 
SEASONS („04, ‟05, ‟06) for both ATL and EPAC basins        

Note:  HWRF, 1745 runs;  GFDL 900 runs;  HWRF ran 4X/day, GFDL 
2X/day.  Ran homogeneous comparison between HWRF and GFDL for 
0Z and 12Z runs  

 NO TUNING OF HWRF  (tuning has a lot of impact on track and 
intensity skill) 

 NO OCEAN COUPLING IN EPAC



HWRF

GFDL

Hurricane 

Dean

August 11–

22, 2007



Tropical 

Storm

08/16 00Z
Cat. 1

Cat. 2

Cat. 3

08/17 12Z

08/18 00Z

Cat. 4

Cat. 5

Cat. 4

Cat. 5

08/20 18Z

08/21 06Z

Cat. 5

Cat. 1

08/22 18Z

Cat. 2

08/20 18Z

08/22 18Z

90 kts

Cat. 2
139 kts
Cat. 5

TS     Cat 1      Cat 2      Cat 3       Cat 4       Cat 5

Hurricane Dean 5 day forecasts of maximum winds starting from 8/19/06Z

08/19 06Z



HWRF

GFDL

Hurricane Felix

Aug. 28–Sep. 05, 

2007



HWRF GFDLHurricane Noel

October 25-November 02, 2007



GFDL-HWRF Comparison
Good first year 

for the HWRF; 

competitive for 

intensity, better 

than GFDL for 

track (mainly 

Dean).  

Consensus of the 

two better than 

either alone.



 UPGRADE HURRICANE INITIALIZATION 

 UPGRADE PHYSICS  

Testing and Evaluation – rerun „05 and Aug/Sep 07 

To run In parallel:   

Vortex initialization w/assimilation of airborne doppler     

radar obs 

HWRF + HYCOM + WAVEWATCH    

2008 IMPLEMENTATION



08                  09 10                 11                     12

Radial velocities  Advance reflectivity       

Mesoscale Data Assimilation for Hurricane Core

Advancing  HURRICANE WRF System

Atm. Model  physics and resolution upgrades (continuous)

Atm/ocean boundary layer:  wave drag,   enthalpy fluxes  (sea spray)      

Microphysics, radiation  

Incr. Res:  4-6km.?

Land surface Coupling 

Waves:   multi-grid/surf-zone physics

Ocean: 4km.    - continuous upgrades in  Ocean Data Assimilation

4DVAR

. HWRF Ensembles?



Hurricane-Wave-Ocean-Surge-Inundation Coupled 

Models

High resolution 

Coastal, Bay & 

Estuarine 

hydrodynamic 

model

Atmosphere/oceanic 

Boundary Layer

HYCOM
3D ocean 

circulation

modelWAVEWATCH III
Spectral wave model

NOAH LSM

NOS
land and coastal waters

NCEP/Environmental Modeling Center
Atmosphere- Ocean-Wave-Land

runoff

fluxes

wave fluxes

wave

spectra

winds

air temp. SST

currents

elevations

currents

3D   salinities

temperatures

other fluxes

surge

inundation

radiative

fluxes

HWRF SYSTEM 

NMM hurricane atmosphere

HWRF/multi-model hi-res ensembles (2013) 

for adv. storm surge model



www.nhc.noaa.gov/jht/index.shtml

JHT Website



The Graphical Tropical 

Weather Outlook

• A visual companion product to the 

text Tropical Weather Outlook

• A web-based graphic 

superimposed on the most recently 

available geostationary satellite 

mosaic of the GOES-East, GOES-

West, and Meteosat 9 satellites 

• Indicates the current locations of 

areas of disturbed weather 

discussed in the TWO by encircling 

them.  No indication of motion or 

forecast

• Active tropical cyclones are also 

shown on the Graphical TWO with 

a cyclone symbol 



GTWO Changes for 2008

1. Move the issuance times of the operational text Tropical 

Weather Outlook (TWO) and the experimental graphical TWO 

for both the Atlantic and East Pacific basins to synoptic time.

2. Increase the availability of the graphical TWO from two to four 

times daily. 

3. Include 3-tiered categorical genesis forecasts (color-coding) in 

the experimental graphical TWO.

-Low-probability of genesis  less than 20%

-Medium-probability of genesis  between 20-50%

-High-probability of genesis  greater than 50%



New 2008 TWO and GTWO Issuance Times Shown in Yellow 

with Old 2007 Issuance Times Shown in Orange

2 AM EDT/ 1 AM EST 

Atlantic and Pacific TWO 

and experimental GTWO

5:30AM  ET 

Atlantic TWO

4 AM  PT 

Pacific TWO

11:30AM  ET 

Atlantic TWO 

and 

experimental 

GTWO

10 AM  PT 

Pacific TWO 

and 

experimental 

GTWO

8 AM EDT/ 7 AM EST 

Atlantic and Pacific TWO 

and experimental GTWO

2 PM EDT/1 PM EST 

Atlantic and Pacific TWO 

and experimental GTWO

8 PM EDT/ 7 PM EST 

Atlantic and Pacific TWO 

and experimental GTWO

5:30PM  

ET 

Atlantic 

TWO

4 PM   

PT 

Pacific 

TWO

10:30PM  ET 

Atlantic TWO 
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experimental 
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10 PM  PT 

Pacific TWO 

and 

experimental 

GTWO
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2008 GTWO

• http://hurricanes.gov/gtwo-

example1

• http://hurricanes.gov/gtwo-

http://hurricanes.gov/gtwo-example1
http://hurricanes.gov/gtwo-example1
http://hurricanes.gov/gtwo-example1
http://hurricanes.gov/gtwo-example2
http://hurricanes.gov/gtwo-example2


Wind Speed Probability Table

• Expanded probability 

forecasts from 72 

hours to 120 hours

• New format with 

forecasts provided in 

columns and wind 

speed intervals will be 

provided in rows 

• Table also included in 

text product

• Effects of land now 

used in computations 



Changes to the Wind 

Speed Probability Table

• New section added which 

denotes the probabilities that the 

maximum sustained wind speed 

will be within any of nine 

categories ranging from dissipated 

to a category 5 hurricane

• The pre-existing wind speed 

probabilities for specific locations 

will move to section II but 

otherwise remain unchanged



Tropical Cyclone Wind 

Field Graphic

•Graphic shows the areas 

potentially being affected by the 

sustained winds of tropical storm 

force (in orange) and hurricane 

force (in red)* 

•Includes representation of 

coastal areas under a hurricane 

warning (red), hurricane watch 

(pink), tropical storm warning 

(blue) and tropical storm watch 

(purple). 

•Current position of the center of 

the tropical cyclone shown with 

white dot while the past track is 

shown with a dashed line.

* Wind radii represent the maximum possible extent of a given wind speed within particular quadrants 

around the tropical cyclone. As a result, not all locations falling within the orange or red shaded areas 

will be experiencing sustained tropical storm or hurricane force winds, respectively. 



Extend Generalized Forecast Information in Public 

Advisories to 48 Hours

• Broad, cautionary statements for 

areas that could potentially be 

affected beyond 48 hours may also 

be included.

• Public advisories will contain 

generalized track and intensity 

forecast information, using wording 

that appropriately conveys the 

uncertainties in those forecasts, out 

to 48 hours.  



Probabilistic Storm Surge

•
• Based upon an ensemble of 

SLOSH model runs using the 

NHC forecast information

• Uses historical information on 

NHC’s forecast accuracy and 

an estimate of storm size. 



Probabilistic Storm Surge
(Probability of storm surge exceeding 5 ft)



The Forecasters (us):

The Researchers (them):

How to 
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“valley 

of 

death”?



JHT Process

• Principal Investigators apply for funding through 

NOAA

• A seven member Steering Committee rates all 

proposals

• Funded projects are tested during one or two 

hurricane seasons in conjunction with NHC/ 

Environmental Modeling Center points of contact

• At the project‟s end, each are evaluated by 

NHC/EMC staff

• Implementation of successful projects are then 

carried out by NHC/EMC staff/PIs



What Have We Accomplished

2001-2008

• Total projects funded (round 1-4) – 50

• Number of projects completed (round 1-3) – 39

• Number of projects accepted for implementation 
– 28

• Number of completed projects not accepted – 3

• Number of completed projects pending further 
evaluation – 8

• Number of projects implemented – 21

Dedicated NHC & JHT staff, and close collaborations between the PIs, 

NHC forecasters and support staff is the key.



Preparing for the 4th round (2007-09) of  

Joint Hurricane Testbed Projects

• Drafting of Federal Funding Opportunity (Spring 2006)

• Announcement of Federal Funding Opportunity (June 16th)

• 43 Letters of Intent received (July 31st)

• 20 encouraged to submit a full proposal (Sep)

• Full proposals due (December 6th)

• 27 Full proposals reviewed (Dec. 2005-Feb. 2007)

• TPC/JHT Directors‟ recommend for funding (Mar. 1st, 2007)

• New 4th Round Projects begin (Summer 2007)



Primary Area of Focus # of 

Projects

Improvements to dynamical models (for track, 

intensity, and precipitation forecasts)

5

Statistical intensity forecast guidance 1

Tropical cyclone structure/wind/wave distribution 2

Track forecast guidance 1

Enhancements to operational environment 1

Total 10

4th Round Project 

Focus Areas



4th Round (FY07) Funding Distribution
Total $1.03M

Private Companies 23%

NOAA 19%
State/Private 

Universities 

32%

Navy (NPS, 

NRL) 15%

NASA 11%





HWRF GFDLHurricane Humberto

September 12-13, 2007



Changes for 2008

• Enhancements to the graphical tropical weather outlook

– 4 times daily

– Three-tiered categorical genesis forecast

• Changes in issuance times for tropical weather outlook

– Move to synoptic time

• Changes to wind speed probability table

– Format changes

• Changes to wind speed intensity table

– Expanded to include 96 and 120 hours forecasts

– Format changes

– Inclusion of land effects in computation

• Changes to public advisory

– Extend generalized forecast information in public advisories through 48 hours

– Issue intermediates inland

– Issue East Pacific public advisories

• New probabilistic storm surge graphic

• New tropical cyclone wind field graphic

• SLOSH Maximum of Maximums (MOMS) added to web page



Hurricane Katrina at Landfall



Hurricane Katrina (2005)






