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2022 Realtime SHIELD & T-SHIELD Configurations

SHIELD

13-km global domain, 91 vertical levels

FV3 dynamical core in sync with latest version
GFDL microphysics (v3) inline with fv3 dycore
SA-SAS shallow & deep convection, globally
TKE-EDMF PBL

1-D Mixed-layer Ocean for simple ocean coupling
Runs from GFS initial condition

T-SHIELD

Static 3-km, 2-way nest within a 13-km global domain
FV3 dynamical core in sync with latest version

GFDL microphysics (v2) inline with the FV3 dycore

No parameterized deep convection in the nested region
TKE-EDMF PBL

o Now uses shear-dependent formula for mixing length
o Cap on mixing length increased from 100m to 150m

1-D Mixed-layer Ocean for simple ocean coupling
Runs from GFS initial condition



Track forecasts: Hurricane Earl

2022 Tropical Cyclone Tracks
Storm: AL0622 (EARL)
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Track forecasts: Hurricane Fiona

2022 Tropical

one Tracks 2022 Tropical Cyclone Tracks

Storm: ALO Storm: AL0O722 (FIONA)
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Track forecasts: Hurricane lan

2022 Tropical Cyclone Tracks 7
Storm: AL0922 (IAN)
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Track Forecast Error (n mi)

<+— Left of Observed
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SHIELD has only a weak left bias that is considerably
less than that of the GFS & GEFS Mean.

Cross-Track verifications: Hurricane lan

Global models

Cross-Track Forecast Errors (late guidance)

Hurricane lan (2022)
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Regional models

Cross-Track Forecast Errors (late guidance)

Hurricane lan (2022)
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T-SHIELD had the smallest cross-track bias for
lan of all models included.
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Hurricane lan & left-of-track errors: SHIELD vs. GFS

500 mb heights & differences from 2022092500 forecasts valid at 78h
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Overall 500 mb height patterns are very similar 50°N

between GFS & SHIELD.
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However, height contours near the core imply a larger

storm for the GFS as compared to SHIELD, and R34 S0P

forecasts for lan (not shown) also point to a larger size

in the surface wind field for the GFS.
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Track verifications: 2022 Atlantic season (through 11/3)

Global models Regional models
Track Forecast Errors Track Forecast Errors
Atlantic Basin, 2022 Atlantic Basin, 2022
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SHIELD has lowest errors among global models at T-SHIELD had smaller errors than HWRF, HMON

Day 5. and both HAFS models at Days 4 and 5.



Track verifications (global models): 2022 WPAC & EPAC basins

Western Pacific Eastern Pacific
Track Forecast Errors Track Forecast Errors
Western Pacific Basin, 2022 Eastern Pacific Basin, 2022
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SHIELD better than GEFS Mean at days 3-5, and SHIELD had nearly identical performance to both

marginally better than GFS. GFS and GEFS Mean in the EPAC.



Intensity verifications: Regional models (Atlantic basin)

Errors Biases

Intensity Forecast Errors (late guidance)

s ) Intensity Forecast Biases (late guidance)
Atlantic Basin, 2022

Atlantic Basin, 2022
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T-SHIELD shows larger intensity errors than other regional models. The model starts with the vortex

that was initialized in the GFS and was unable to catch up at later lead times. It is similar to several

other models in its negative intensity bias trend at later lead times.
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R34 verifications:

Errors

R34 Forecast Errors
Atlantic Basin, 2022
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Regional models (Atlantic basin)

Biases

R34 Forecast Biases
Atlantic Basin, 2022
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T-SHIiELD middle of the pack for R34 errors, but does have a somewhat more negative size bias than
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R34 verifications: Global models (Atlantic basin)

Errors Biases
R34 Forecast Errors R34 Forecast Biases
Atlantic Basin, 2022 Atlantic Basin, 2022
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e SHIELD has larger R34 errors (left plot) and also a negative R34 bias (right plot) that increases with time
relative to the GFS.



Continuing work this year...

e Investigate skill of (7-day) T-SHIELD for TC genesis.
e Perform sensitivity tests related to lan’s track.

Future plans

e Implement GFDL MP v3 into T-SHIELD.
e Refine the shallow convection scheme in T-SHIELD.
e Adopt the HAFS vortex initialization feature into our static

T-SHIELD nested domain.



Summary - SHIELD and T-SHIELD verification

T-SHIELD & SHIELD performed near the top of the pack among
TC track guidance models.

SHIELD had the lowest track error at 5 days among global
models in the Atlantic basin.

T-SHIELD landfall forecasts for lan at nearly 5-day lead time
were fairly accurate, and included pre-landfall RI.

T-SHIELD intensity forecasts lagged behind other regional
models, with a strong negative intensity bias (lack of VI & DA are
factors).

Storm size performance is middle of the pack, with an R34 bias
becoming increasingly negative with lead time, as also exhibited
by all other regional models and SHIELD.



Extra slides






Track forecasts
Hurricane lan

A range of degree of
left-of-track forecast bias
existed among various models
for lan.
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Track verifications: Hurricane lan

Global models

Track Forecast Errors
Hurricane lan (2022)
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Intensity forecasts: Hurricane Earl

2022 Tropical Cyclone Intensity
Storm: AL0622 (EARL)
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Intensity forecasts: Hurricane Fiona

2022 Tropical Cyclone Intensity
Storm: ALO722 (FIONA)
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Intensity forecasts: Hurricane lan

2022 Tropical Cyclone Intensity
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