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Plan:

–  START08 Campaign
–  Integration of START08 data and WACCM-SD 

for event studies
–  Diagnostics using Tracer-Tracer correlations
–  Comparisons of Lagrangian vs Eularian 

framework



•  April - June, 2008 operated 
from Colorado (RAF)

•  Participated by NCAR, 
TAMU, Univ. Miami, Univ. 
Colorado, Harvard U., and 
NOAA

START08 
Campaign 

Principal Investigators:
Laura Pan, Elliot Atlas 
(Miami U), Kenneth Bowman 
(TAMU)
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 START08/PreHIPPO  April-June 2008 

•  > 120 hours of measurements 
•  > 1000 whole air samples 



Sampling Strategy: Targeting Major Transport Pathways in 
the Ex-UTLS

1.  Extratropical UT/LS 
Survey (including 
cirrus clouds) (RF 03, 
09, 14, 17, 18)  

2.  Stratospheric Intrusion 
(Tropopause Fold) (RF 
04, 06, 11, 12)

3.  Tropospheric Intrusion 
(RF 01, 07, 08, 09, 14)

4.  Convective Influence 
(RF 08, 13, 14, 18)

5. Gravity Wave (RF 02)  

6. HIPPO (RF 05, 07, 08, 
10, 13, 15, 16)
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HIRDLS O3 and GFS d/dz, May 11, 2007 

Tropspheric Intrusion associated with the 
Double tropopause

Pan et al., 2009!
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Tropospheric Intrusion  
associated with the double tropopause 

RF01, April 18, 2008  
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Tropospheric Intrusion  
associated with the double tropopause 
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Sandwiched stratosphere?
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RF01, April 18, 2008  

Latitudes: > 50° N 
PT: ~ 380 K 
PV:  < 4 pvu 
O3:  <150 ppbv 
CO: ~ 50 ppbv 



RF01 Tracer Comparison  

Intrusion points 



WACCM ozone field at 380 K
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GFS Double Tropopause  



WACCM Double Tropopause  



WACCM Stability Section  



WACCM Ozone Section  



WACCM 380 K Ozone 
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Forward from here…
•  Selected tracer diagnostics for transport and 

chemistry  
•  Impact of the resolutions - 

–   nudged run with the full GOES-5 res. 
(0.5x0.5)?  

– High vertical resolutions? 
– What can we learn from these runs? 

•  Lagrangian vs Eularian 
–  CLAMS runs with WACCM winds 
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