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This workshop is sponsored by the FISAPS (Fine-
Scale Atmospheric Processes and Structures) 
activity of SPARC (Stratosphere-troposphere 

Processes And their Role in Climate). SPARC is a 
core project of the WCRP (World Climate 

Research Programme).



This workshop is sponsored by the FISAPS (Fine-
Scale Atmospheric Processes and Structures) of 
SPARC (Stratosphere-troposphere Processes and 
their Role in Climate). SPARC is a core project of 

the WCRP (World Climate Research Programme).

There will be an acronym exam 
at the end of the workshop.



The goals of FISAPS are as follows.

1. Stimulate research on fine-scale 
atmospheric processes and 
structures that are important for 
global modeling and other societal 
benefits. 

2. Increase access to global High 
Vertical-Resolution Radiosonde 
Data (HVRRD).



The focus of this workshop will be on new 
research results using available global 

HVRRD. More limited regional data have 
been widely used for studies of gravity 

waves, turbulence, tropopause structure, 
and planetary boundary layer depths. 
There will also be discussions on using 

these data together with GPS occultation 
and aircraft data. 



SPARC became a core project of the WCRP 
in 1992.

In 1993, one of SPARC’s first nine activities 
was “Gravity Wave Processes and  

Parameterization” with Robert Vincent and 
Kevin Hamilton as activity co-chairs.



Used HVRRD 
temperatures 
taken every 10 
seconds, 
implying 50 m 
vertical 
resolution 



Troposphere
~2-9 km

Lower 
Stratosphere
~17-24 km





In 2000, I received an NSF grant that enabled me to purchase 
HVRRD from NOAA, and a NASA grant that allowed me to set 
up the SPARC Data Center to disseminate those, and other, 

data.

This US HVRRD initially were 6-s data, but later transitioned to 1-s data 
as GPS radiosondes were introduced.



Total GW Energy Density (kinetic plus potential)

Troposphere (2-9 km)                    Lower Stratosphere (17-24 km)

From Wang and Geller (2003, JGR)



From Wang, Geller, and Alexander (2005, JGR)



Tropopause Structure



From Birner (2006, JGR)



From Bell and 
Geller (2008)



Vertical Velocity Fluctuations



VEtrop : VEstrat r = 0.813

VEtrop : OLR     r = -0.513

VEstrat : OLR     r = -0.358

VEtrop : CPR      r = 0.291

Vestrat : CPR      r = 0.330

From Gong and Geller (2010)



Boundary Layer Depths



From Seidel, Ao, 
and Li (2010, 

JGR)



Turbulence



Illustration of the 
Thorpe method 
(Thorpe, 1977) 
applied to the 
atmosphere, as 
suggested by 
Clayson and 
Kantha (2008)

Taken from Ko et 
al. (2019)

e = N3LO
2, where 

It is assumed that 
LO = cLT



From Ko et al. (2019)



Using HVRRD as a Transfer 
Standard



Two Examples

From Bell and 
Geller (2008, 

JGR)



From Yuan, Geller, and Love (2014, QJRMS)



Increased HVRRD 
Availability 



Allen and Vincent (1995)

->

Wang and Geller (2003)

->
From Bruce 

Ingleby’s talk 
later in the 
workshop 


