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Introduction
Deficiencies in the representation of 

Tropical Cyclones has been 
highlighted through comparison of 
different reanalysis datasets (e.g. 

Schenkel & Hart, 2012). 

The role of low to mid-level moisture 
may have an important role on pre-

genesis systems over the East Atlantic 
and elsewhere (e.g. Sippel et. al. 2011, 

Brammer and Thorncroft 2015). 
Therefore the accuracy of the 

representation of the profile of moisture 
is important. 

Dropsondes from HS3 allow for an 
unprecedented widespread 

comparison relative to tropical storms 
and across the different regions of the 

Atlantic.  

Methodology
Reanalysis grids were interpolated 

horizontally using a bicubic algorithm, 
and linearly in time to the average 

location of the dropsonde throughout its 
flight. 

  
Dropsonde data were extracted at the 

vertical pressure levels of the reanalysis 
taking a mean of ±5hPa.  

Tropical storm data were taken from 
HURDAT and interpolated in time to the 
time of the drop, pre-genesis systems 

were tracked via 850hPa relative 
vorticity.  

Dropsonde locations 

Geographical location of dropsondes. Color of each 
drop represents distance to targeted weather system. 
Grey dots represent flights where no specific weather 

system was targeted.  

Radial distribution of drops relative to 
tropical weather systems.  Count of drops 

per 22.5º azimuthal and 250km radial 
segments.   

Mean Reanalysis Bias

Temperature, Specific humidity and Relative Humidity comparison for CFSR and ERAI relative to dropsondes.  
Bias in variable plotted relative to raw dropsonde variable, coloured with respect to pressure level. Black lines 

represent mean ±1σ

Temperature, Specific humidity and Relative Humidity taylor diagrams at specific 
pressure levels for CFSR,ERAI and SHIS.  

Conclusions
• CFSR and ERAI typically do not capture the full 

variability of the tropical atmosphere, as to be expected 
due to resolution limitations 

• CFSR exhibits a cold and moist bias in the lower 
troposphere. This is likely due to an overactive cumulus 
mixing scheme.  

• ERAI generally does not exhibit a systematic bias, 
though was assimilating the dropsonde data.  

• ERAI does not resolve the inner 100km of tropical 
systems as well as CFSR, likely due to the coarser 
horizontal resolution. Thus having a weaker, colder and 
drier vortex.  

• CFSR bias is maximised in towards the east Atlantic 
though is not systematically relative to the tropical 
storms.  

• ERAI generally has cold and dry bias around the storms 
though anomalies outside of 200km are very weak. 

Tropical Storm Relative Bias

Mean azimuthal radial (right) and tangential (left) wind for CFSR (top) and ERAI (bottom). 
Contours represent mean dropsonde wind profile. Shading shows model bias from dropsondes. 
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Mean azimuthal bias for CFSR (top) and ERAI (bottom) in Temperature (left) and Specific 
Humidity (right) relative to targeted tropical systems. Contours denote standard deviation (K 

and g/kg respectively). Shading represents standardised bias.  
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850hPa Specific Humidity bias binned to a 
2º grid. CFSR (top), ERAI (bottom). 

850hPa bias binned relative to targeted tropical 
system. Temperature (left) Specific Humidity 

(right) for CFSR (top) and ERAI (bottom)
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