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Animation Credit: Edoardo Mazza

Initial Motivation: Do we trust the measurements?
Yes! Still need to show it, especially in extremes (HU Lee below) 





Challenge: How close is needed to compare?
1 km? Limits data…



Challenge: How close is needed to compare?
100 km? Too far apart…



Challenge: How close is needed to compare?
10 km? Maybe? 



Center 
Drops Center 

Drops

2021 - 2023: 44 Dropsondes within 50 km
Most (37) were in 2023
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Example 1: Dropsonde 
Same Distance to Center 
(tangential to the winds) 
à Not Bad 
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Need for TC 
Relative Position
Example 1: Dropsonde 
Same Distance to Center 
(tangential to the winds) 
à Not Bad 
Example 2: Dropsonde 
Max Distance to Center 
(Orthogonal to the 
winds) à Very Bad =



Need for TC 
Relative Position
New Challenge: Where 

even is the center?!
CENTER?
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Figure from Nguyen et al., 2014 
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Challenge: How to directly compare remotely sensed 
vs in situ observations?  
Spatial vs Temporal Resolution
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• Closest Point?
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* Not real example shown
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Challenge: How to directly compare remotely sensed 
vs in situ observations?  
Spatial vs Temporal Resolution

3 km

What do we compare?
• Closest Point?
• Average within 500 m?
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• Average within 3 km?
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* Not real example shown



SAR: Different Resolutions
500 m: Gusts? 3 km: Sustained?



2023 Satellite Comparison: SAR
(Knots)



2023 Satellite Comparison: SAR
(Knots)



CYGNSS: Limited Time/Space
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CYGNSS: Limited Time/Space



2023 Satellite Comparison: CYGNSS

*Note Average Saildrone 20 min Sustained within 25 km & 
CYGNSS FDS < 34 kts, YSLF >=34 kts

& NO QC on CYGNSS



2024 Plans









Wind Direction Differences for Slow and Fast Sustained Winds: 
Remove Winds Below 4 knots



Area of Possible Concern: Air Pressure



Pressure
• Constant color 

across rows
• Not biased 

across saildrones
• Variable in each  

column
• Biased across 

moorings



Pressure Comparison: 2023
Further confirms saildrone values





Other Areas of Possible Concern



Other Areas of Possible Concern



Air Temp
• Issue is with 

41052
• Remove that 

mooring



Relative 
Humidity

• Issue is with 
SD- 1068

• Remove that 
saildrone



SST
• Issue is with 

42099
• Remove that 

mooring



Altius 
Coordination

• Altius launched nearby 
SD 
• Within 20km from 

launch spiraling 
down to 2k ft

• Within 35km for 
entire flight

 

Animation Credit: Edoardo Mazza



NHC Operational Advisories:
• Saildrone Data Cited in 20 

Separate Advisories
• 5 TCs: Idalia (1), Lee (7), 

Ophelia (3),  Philippe (7), 
Tammy (2)

• 9 Different NHC 
Specialists cited SDs

• Utilized Winds, Pressures, 
Wave Heights, SST

• Peak info data goes out 1-hr 
before in email


