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2021 T-SHIELD UPGRADE

Replace YSU PBL with EDMF-TKE scheme

100m mixing length cap (Consistent with
AOML HAFS-B)

Improved ice/radiation interaction

Modified surface exchange coefficients
Retuned 1-D mixed-layer ocean
Retuned Detrainment in Shallow Convection

SHIELD
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Average Radius of Gale Force Winds

All cases from 2020 T-SHIELD

2020 T-Shield vs. 2021 T-SHIELD During

2020 ATLANTIC SEASON

Comparison of 2020 T-SHiELD & HAFB with Operational Guidance
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In 2020 T-SHIELD The gale wind radii

unrealistically continued to expand

Various Upgrades

COMPARISON OF 2020 vs. 2021 T-SHIiELD
2020 ATLANTIC SEASON ONLY
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Each of the upgrades tested in 2021
T-SHIELD, contributed to reducing

during every forecast

the expansion of the gale radii



Average Radius of Gale Force Winds

Average Gale Radius Average Gale Radius Error
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T-SHIELD Gale Radius is much better behaved in
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2021 T-SHIiELD compared to the 2020 version.



2021 Atlantic Track Error

Without ECMWF Guidance Including ECMWF Guidance
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2021 T-SHIELD Track Performance ECMWEF, GFS and T-SHiIELD Track

comparable To GFS through 1-4 days. Comparable through 1-4 days
GFS still on Top at Day 5 !




Mean East-West Track Bias

2020 T-SHIELD vs. 2021 T-SHIELD
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Reduction of East-West Track Bias in 2021 T-SHIiELD compared to 2020

T-SHIiELD was likely the main reason for the improved track performance



Global Model Track Error

2021 ATLANTIC, EPAC & WPAC SEASONS
Comparison with 13km GLOBAL GFDL SHIELD
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SHIELD, GFDL’s Advanced 13km Global Model, has
Significantly Less Track Error ( ~15% in 3-6 Day Forecast Lead
Times) compared to Both the Operational GFS & ECMWEF !




2021 Intensity Verification Prior to Larry

Error (knots) Bias (knots)

2021 ATLANTIC SEASON (ALO5 - AL11)
Comparison of HAFS with Operational Guidance

2021 ATLANTIC SEASON (ALO5 - AL11)
Comparison of HAFS with Operational Guidance
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Prior to Hurricane Larry, both T-SHIiELD and AOML HAFS-B Intensity

85

Predictions were significantly better than the operational HWRF and HMON.
However: T-SHIELD Exhibited Large Negative Intensity Bias



Hurrlcane Ida Inten5|ty Predlctlon




2021 Intensity Verification Including Larry

2021 ATLANTIC SEASON (ALOS - AL12)

2021 ATLANTIC SEASON (ALO5 - AL12)
Comparison of HAFS with Operational Guidance

Comparison of HAFS with Operational Guidance
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Both T-SHIELD and AOML HAF-B Exhibited Exceptionally
Large Positive intensity Bias After Day 3, resulting in Huge
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Intensity Errors for this Long-Lived Storm !



Hurricane Larry

10 meter forecasted Winds
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Change in SSTs During Passage of Hurricane Larry
Initial Time: September 5%, 0z

HWRF T-SHIELD

The Simple 1D Ocean Coupling in T-SHIELD could not Correctly Reproduce the
Large Ocean Cooling from Hurricane Larry Compared to HWRF (with 3D Ocean
coupling). This Very Likely was a major contributor to huge positive bias




Summary

Upgrades made to the 2021 T-SHIELD greatly reduced
the unrealistic expansion of Gale Radii seen
in 2020 T-SHIELD.

So far, 2021 T-SHIELD Track error is comparable to the
Operational GFS (the best performing model) through
day 4.

Both T-SHIELD and AOML HAFB intensity prediction
was excellent during the first part of the season.

Both T-SHIELD and AOML HAFB intensity prediction
was exceptionally bad for Hurricane Larry due to a
huge positive intensity bias at days 3-5.

The simple 1d ocean coupling in T-SHIELD was very
likely a major contributor to the excessive positive
intensity bias in Hurricane Larry.
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