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➢ Upstream data input: GFSV16 (Feb. 2021) and RTOFS (Nov. 

2020)

➢ H221/M221: HWRF/HMON driven by GFSV16 and RTOFS

➢ H220/M220: Current operational HWRF/HMON

➢ Experiment Period: Most of the TCs in 2018-2020 for NATL, 

2019-2020 for EPAC

HWRF/HMON Downstream Upgrades for 

GFSV16 and RTOFS
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H221: HWRF (with GFS v16) vs H220: Operational HWRF

Improved Neutral to Improved

Track Forecast Skill Intensity Forecast Skill

Significantly Improved Mixed

NATL

EPAC
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M221: HMON (with GFS v16) vs M220: Operational HMON

degraded Improved

Track Forecast Skill Intensity Forecast Skill

Improved Neutral to Improved

NATL

EPAC
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Model Intensity Bias Comparisons

HMON-NATL

HWRF-NATL HWRF-EPAC

HMON-EPAC
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Pressure-Wind Relationship Comparisons

HWRF

HMON

NATL EPAC
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POD = 19.1% 

FAR = 78.0%
POD = 22.5% 

FAR = 75.6%

Rapid Intensification (RI) POD/FAR HWRF

RI: >30 kt Vmax 

increase in 24hr

POD = OYFY/(OYFY+OYFN) 

FAR = ONFY/(OYFY+ONFY)

7

POD = 18.2% 

FAR = 63.9%
POD = 12.6% 

FAR = 74.1%

H220

EPAC

H221

NATL

Larger POD and 

smaller FAR
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POD = 24.3% 

FAR = 70.1%

POD = 20.1% 

FAR = 70.5%

Rapid Intensification (RI) POD/FAR HMON

RI: >30 kt Vmax 

increase in 24hr

POD = OYFY/(OYFY+OYFN) 

FAR = ONFY/(OYFY+ONFY)

8

POD = 17.4% 

FAR = 70.4%
POD = 26.2% 

FAR = 50.77%

M220

NATL

M221

EPAC Larger POD and 

smaller FAR
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Track Forecast Intensity Forecast P-W relationship RI POD/FAR

NATL Positive at all lead 
times (~5%)

Positive at most of the lead times, except 
for marginally negative at day 1 and 5. 

Improved Improved 
POD/FAR

EPAC Significantly positive 
at all lead times, 
>20% at day 4-5

Neutral overall.
Negative between hrs 30-60 but positive 
for longer lead times at Days 3-5. 

Neutral Degraded 
POD/FAR

Track Forecast Intensity Forecast P-W relationship RI POD/FAR

NATL Negative at all lead 
times after day-1 
(<~5%)

Positive at all lead times, ~10% between 
day 2-4

Improved Degraded POD
Neutral FAR

EPAC Significantly positive 
after day 1, >10% at 
day 4-5

Neutral before day 3, Significantly 
positive at day 4 and 5 (>20%)

Improved Improved 
POD/FAR

Impact on HWRF

Impact on HMON

GFSV16 Downstream Impact on Hurricane Forecast Models

Note: H221/M221 Produce stronger storms than H220/M220
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Backup Slides
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H221: HWRF (with GFS v16) vs H220: Operational HWRF 
NATL Basin, Early Model Verification

https://www.commerce.gov/
http://www.noaa.gov/
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H221: HWRF (with GFS v16) vs H220: Operational HWRF
EPAC Basin Early Model Verification
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M221: HMON (with GFS v16) vs M220: Operational HMON
NATL Basin, Early Model Verification

https://www.commerce.gov/
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M221: HMON (with GFS v16) vs M220: Operational HMON
EPAC Basin, Early Model Verification

https://www.commerce.gov/
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Model Intensity Bias Comparisons, Early Model

HWRF-NATL

HMON-NATL

HWRF-NATL

HMON-EPAC
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Verification for Rapid Intensification Cycles only, HWRF
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17

Verification for Rapid Intensification Cycles only, HMON
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H220 H221

Success cycle 
Rate1

31%
(33%)

30%
(35%)

False cycle Rate2 69%
(61%)

73%
(65%)

HWRFRI performance -- NATL  

1. %  of 5-day periods with observed RI events most of which predicted by model 
(pod>0.5) 

2. %  of  cycles predicting RI events most of which are not observed in data (FAR>0.5)
3. RI threshold: 30 knots/Day  (20 knots/Day)

https://www.commerce.gov/
http://www.noaa.gov/
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H220 H221

Success cycle 
Rate1

21%
(40%)

11%
(36%)

False cycle Rate2 49%
(53%)

60%
(56%)

RI performance -- EPAC 

1. %  of 5-day periods with observed RI events most of which predicted by model (pod>0.5) 
2. %  of  cycles predicting RI events most of which are not observed in data (FAR>0.5)
3. RI threshold: 30 knots/Day  (20 knots/Day)

https://www.commerce.gov/
http://www.noaa.gov/
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M220 M221

Success cycle 
Rate1

27% (39%) 25%
(31%)

False cycle Rate2 61% (63%) 69%
(57%)

HMON RI performance -- NATL  

1. %  of 5-day periods with observed RI events most of which predicted by model 
(pod>0.5) 

2. %  of  cycles predicting RI events most of which are not observed in data (FAR>0.5)
3. RI threshold: 30 knots/Day (20 knots/Day)

https://www.commerce.gov/
http://www.noaa.gov/
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M220 M221

Success cycle 
Rate1

26%
(51%)

37%
(40%)

False cycle Rate2 67%
(60%)

47%
(53%)

HMON RI performance -- EPAC  

1. %  of 5-day periods with observed RI events most of which predicted by model (pod>0.5) 
2. %  of  cycles predicting RI events most of which are not observed in data (FAR>0.5)
3. RI threshold: 30 knots/Day  (20 knots/Day)
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