
ÅDynamics

ÅHorizontal advection (and lateral boundary blending)

ÅGrid specification/resolution

ÅIncreasing horizontal resolution 

ÅExtended Schmidt Gnomonic (ESG) grid

Recent development on HAFS-SAR   
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Track sensitivity to hord
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1. Hord and LBC blending for HAFS
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Cyc: 2018/10/07/12

1. Hord and 
LBC blending 
for HAFS

Hord6: Smoother 
and bigger storm
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2. Increasing horizontal resolution for HAFS-SAR

Å Explore the sensitivity of HAFS intensity forecasts to horizontal resolution 
Å Increasing horizontal resolution from ~ 3km (2019 HAFS) to 2 km and 1.5 km with 

static HAFS SAR domains: stronger storm predicted with higher resolution

Best track Best track

Hurricane Michael (2018) init at 2018/10/07/18

Stronger storm with higher 
resolution (e.g. 1.5 km) 

Hurricane Lorenzo (2019) init at 2019/09/24/18

Stronger storm with higher 
resolution (e.g. 1.5 km) 

Composite reflectivity for Hurricane Michael valid at 2018/10/10/12

HAFS 3 km HAFS 2 km HAFS 1.5 km

Stronger storm 
with more fine 
detail convective 
scale structure
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3. ESG (Extended SchimdtGnomonic) grid for HAFS-SAR

ESG grid 3km GFDL grid 3kmMin:3.18 km
Max: 3.22 km
Avg: 3.2 km

Min:2.56 km
Max: 3.61 km
Avg: 3.16 km

GFDL 3km ESG 3km

node# 66 66

walltime 192 min 150 min

dimension 2880x1920 2880x1920

Computing cost (Hera)

ESG grid 3km: 22% computing time reduced 
compared to GFDL 3km by increasing 
timestep

Horizontal resolution (m)

A more uniform grid
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3. ESG grid for HAFS-SAR: track and intensity forecasts for Dorian

Å Track forecasts close to each other
Å ESG improve on intensity forecast and reduce negative wind bias
Å Size similar; ESG tend to reduce size error in longer lead times
Å ESG predicted stronger TC: more cat4 and cat5 

HAFS-ESG: smaller intensity error, better 
intensity skill and reduced negative wind bias
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Hours since 2019/08/24/12 Hours since 2019/08/24/12

HAFS-ESG: stronger storms
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