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D
ata sources 

• 
G

PS R
adio O

ccultation: JPL genesis level 3 
– CH

AM
P (2001-2009), ~200 daily soundings 

– CO
SM

IC (2007-2014), ~2500 daily soundings 
– Bayesian interpolation/spherical harm

onic fitting: 14
th degree for 

CH
AM

P, 20
th degree for CO

SM
IC (2007-2014) 

– Vertical resolution 5 hPa (~100 m
) 

• 
Infrared: AIR

S level 3, version 6 
– N

eural net based on ECM
W

F analyses 
– Com

bined infrared and m
icrow

ave (“AIR
X

”) 
– Infrared only (“AIR

S”) 
– Version 5 leaves too m

any gaps 
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Conclusions 

• 
G

reat care is required in constructing level 3 products of 
G

PS R
O

 data: non-uniform
 sam

pling is a problem
.  

• 
Bias drifts in AIR

S level 3 products are ~ 0.5 m
K

/decade.  
• 

Spatial pattern am
plitude of tem

perature trends in AIR
S 

is suspect.  
– Corruption by high cirrus?  
– Trouble w

ith calibration in extrem
ely cold conditions?   

• 
Polew

ard m
igration of jet stream

s, even w
hen no tropical 

w
arm

ing. Possibility to test hypothesis for tropical w
idth 

and w
idening.  
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Thank you. 
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Background 

M
otivation 

• 
G

PS R
adio O

ccultation is now
 a 16-year uninterrupted 

record 
– Accurate by traceability to the international definition of the 

second 
– Sensitive to U

TLS tem
perature unam

biguously 
– Trends in tem

perature insensitive to retrieval system
, satellite 

platform
 

• 
AIR

S is now
 a 14-year uninterrupted record 

– Stable according to inter-calibration, target scene view
ing 

– Sensitive to U
TLS tem

perature but w
ith cloud am

biguity 
– Sensitivity to retrieval system

 unknow
n  
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Theory for W
idth of Tropics 

• 
H

eld and H
ou 1980, steady, inviscid, closed circulation: 

• 
H

eld 2000, taking eddies into consideration: 
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