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+ ML/AI to:
1) QC data

2) Sort profiles into dynamical 

regimes before GEM

NGE OHC algorithm details
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No significant bias was 

found in either estimated 

temperature or salinity.
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No significant bias was 

found in either estimated 

temperature or salinity.

NGE OHC algorithm details

Formally, we refer to this 

as the “Empirical Dynamic 

Topography (EDT)” 

method
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Independent Argo Profile Assessment Indicates High Skill of 

NGE OHC in Representing Subsurface Parameters of Interest

• 3000 Argo profiles in Gulf of Mexico (2018–2023)

• Using EDT trained on ship & Argo CTDs (1985–2019) 
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Case Studies: 7 storms of interest to 

assess NGE OHC skill 

NGE OHC skill evaluation
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Argo floats near 7 storms of interest demonstrate 

NGE OHC skill in representing true ocean conditions*

NGE OHC skill evaluation

•

°

(*Near 26°C isotherm)
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Argo floats near 7 storms of interest demonstrate 

NGE OHC skill in representing true ocean conditions*
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NGE OHC skill evaluation

Argo floats near 7 storms of interest demonstrate 

NGE OHC skill in representing true ocean conditions*
(*In upper 180 meters)

N = 113 Argo 

locations
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NGE OHC skill evaluation

N = 113 Argo 

locations
• Clear issues in HAFS 

salinity

• NGE OHC (EDT) has 

plenty of room for 

improvement as well

• SSS improvements in 

EDT are already in 

progress

Argo floats near 7 storms of interest demonstrate 

NGE OHC skill in representing true ocean conditions*
(*In upper 180 meters)
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Can our EDT look-up tables (trained in testbed 

region) be used in the North Atlantic?

NGE OHC skill evaluation
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Can our EDT look-up tables (trained in 

testbed region) be used in the N Atlantic?

NGE OHC skill evaluation

N = 113 (testbed)

N = 12 (Earl)
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Laura (13l) – 2020082200 HAFS v1B
• Intensity bust with many nearby Argo profiles

• Rapid intensification over ocean (08/26/20), landfall as Cat 4 in Louisiana (08/27/20)

Storm stronger than prediction

(Model underpredicts intensity)

Hurricane case studies

Storm weaker than prediction

(Model overpredicts intensity)

White = intensities match or no 

HAFS estimate available

**Note: Black line = best track
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Laura (13l) – 2020082200 HAFS v1B
Storm stronger than prediction

(Model underpredicts intensity)

Hurricane case studies

Storm weaker than prediction

(Model overpredicts intensity)

• HAFS temperature: too cool in mixed layer (ML), good at all depths, or too cool below ML

• HAFS consistently too fresh at depth (i.e., misses subsurface salinity/density gradient and 

maximum)
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Delta (26l) – 2020100518 HAFS v1B

Hurricane case studies

Storm stronger than prediction

(Model underpredicts intensity)

Storm weaker than prediction

(Model overpredicts intensity)

• RI occurred 10/05/2020–10/06/2020 (up to Cat 4) over ocean

• Increase in wind shear and dry air weakened it to Cat 2 before Mexico landfall (still caused 

substantial property/crop damage); Later damaging U.S. landfall not shown here

• Initial RI underpredicted by HAFS
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Delta (26l) – 2020100518 HAFS v1B

Hurricane case studies

Storm stronger than prediction

(Model underpredicts intensity)

Storm weaker than prediction

(Model overpredicts intensity)

• HAFS is missing heat (too cool) both within and below the mixed layer

• HAFS is typically too fresh (i.e., misses subsurface salinity/density gradient and maximum)
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Elsa (05l) – 2021070606 HAFS v1B

Hurricane case studies

• 07/05/21 landfall in Cuba; entered 

Gulf of Mexico early on 07/06/21

• 07/07/21: Briefly re-intensified to a 

minimal hurricane just west of Tampa 

(intensity underrepresented in HAFS), 

before weakening back to a tropical 

storm and making landfall later that 

day in Florida

• NGE OHC, HAFS, and Argo 

temperature profiles generally in 

agreement

• HAFS subsurface salinity too fresh 

(i.e., it missing the subsurface salinity 

maximum) and therefore model 

mixing differs from true mixing

https://www.commerce.gov/
http://www.noaa.gov/
http://www.noaa.gov/satellites


Ida (09l) – 2021082718 HAFS v1B

• 08/29/21: Rapidly intensified from category 2 to 4 in only 6 hours 

over Gulf of Mexico before U.S. landfall that day (RI slightly 

underpredicted by HAFS)

• HAFS is missing subsurface salinity max (i.e., is too fresh) and its 

mixed layer is too cool

Hurricane case studies
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Ian (09l) – 2022092718 HAFS v1B

Hurricane case studies

In situ TemperatureIn situ Temperature
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