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OVERVIEW
● Basin-scale HWRF used to assess 

dropsonde impact on TC forecasts
● Largest* recon OSE for TCs ever 

conducted

TAKE-HOME POINTS
1. MAE (commonly used metric) can be very misleading
2. Interannual variability necessitates large, multi-year assessments
3. Dropsondes can improve forecasts, but impacts depend on DA quality
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* 2017-2020 active periods | 1567 verifiable forecasts (1032 NATL) | 505 direct-impact forecasts (375  NATL)



LIMITATIONS OF MAE

MAE suggests positive impact, but MDAE and FSP 
show neutral/negative at long lead times
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A STEP FORWARD: ASSESSING CONSISTENCY
New metric identifies where MDAE 
and FSP are consistent with MAE
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INTERANNUAL VARIABILITY
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Results strongly varied by year - similar variability seen for other variables



IMPACT OF COVARIANCE 
● Dropsondes improved 

intensity up to 10% when 
HWRF-cycled covariance 
used for GSI

● Cycles that used GDAS 
covariance had generally 
neutral-negative results

● Similar results for TC size
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IMPACT OF COVARIANCE 

ALMOST all improvement from dropsondes occurs when using HWRF-cycled covariance

7

HWRF-CYCLED COVARIANCE GDAS COVARIANCE



RESULTS SUGGESTIVE OF OTHER DA LIMITATIONS 

● Most benefits of sondes occur in 
steady-state (SS) TCs

● Some benefits to TC size for 
changing TCs

● This suggests a DA deficiency 
(e.g., need more frequent cycling 
or 4DEnVAR)
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SUMMARY: REVISITING TAKE-HOME POINTS

● Large-sample, multi-year OSEs necessary to overcome interannual variability

● Even with a large sample size, MAE can mislead you

● Stratifications are important (require large sample!)

● Improving DA improves data impacts
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Lessons learned here also apply to other OSE work!



BONUS - PREVIOUS WORK

Studies examining total impact of all 
dropsondes 

● A few dozen have assessed TC 
track impacts

● Most have used very small samples
● Only one has used > 100 cases
● Almost none have examined 

intensity
● None have examined TC size
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BONUS - PROJECT SUMMARY

● Purpose: Assess dropsonde impact 
as function of sonde location 

● Why sondes? They’re expendable
● Model: Basin-scale HWRF
● Sample: 2017-2020 active periods

○ 41 TCs (29 NATL) + invests
○ 1567 verifiable forecasts (1032 NATL)
○ 505 direct-impact forecasts (375  NATL)

● Experiments: 
○ ALL - All sondes included
○ NO - No sondes included
○ DENYxyz - various expts (not shown)
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BONUS - DATA
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BONUS - ANALYZING RESULTS: TRACK 

● Dropsondes directly 
improved track up to ~5%, 
on average

● Indirect impacts were 
minimal

● Results strongly varied by 
year
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BONUS - ANALYZING RESULTS: INTENSITY

● Dropsondes had 
inconsistent direct 
impacts on VMAX

● Indirect impacts were 
positive at long lead times

● Results strongly varied by 
year

● Similar variability seen for 
PMIN
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BONUS - ANALYZING RESULTS: TC SIZE

● Dropsondes had direct 
impacts on size at nearly 
all lead times

● Results minimally varied 
by year

● Indirect impacts were 
mixed

● Similar variability seen for 
R34
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Difference in impact due to covariance bigger than difference between direct and indirect 16

IMPACT OF COVARIANCE 


