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Outline
• PSC detection and areal coverage
• PSC composition

– Classification scheme
– Comparison with MIPAS
– Seasonal evolution
– Thermodynamic verification using Aura MLS 

HNO3 & H2 O data
• Case study of NAT formation
• RECONCILE



• PSCs are detected as statistical outliers in scattering ratio 
(total/molecular backscatter) or β⊥

 

at 532 nm.

• Successive horizontal averaging (5, 15, 45, & 135 km) 

Pitts et al.,2009, Atmos. Chem. Phys. Discuss., 9, 8121-8157.

CALIPSO PSC Detection Algorithm 
(Second Generation)



CALIOP PSC Areal Coverage



CALIOP PSC Composition Classification

Pitts et al.,2009, Atmos. Chem. Phys. Discuss., 9, 8121-8157



CALIPSO vs MIPAS PSC Composition

• Different approaches: lidar vs.  IR limb 
emission/scattering (12-13 μm) 

• Approximately 3000 coincident 
(<6hr,<200km) PSC observations in 
Antarctic in 2006-2007

• Good agreement overall, especially 
between MIPAS NAT and CALIPSO 
Mix1/Mix2 (90%)

• Höpfner et al., 2009, JGR (accepted)



The values have been normalized by the total PSC area to show the relative 
coverage of each composition class as indicated by the color bars.

Seasonal Evolution of Antarctic PSCs
by Composition Class
Three-year mean (2006-2008)



PSC Occurrence Relative to TNAT

Antarctic 2006-2008



Onset of PSCs in May 2007
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Presenter�
Presentation Notes�
One more result that we thought would be interesting to show.



This is the beginning of the 2007 season as we just showed in the movie.   During the initial onset, there were two fairly distinct regions of clouds that formed as shown on the map.  When we looked at the optical characteristics of these clouds, we were surprised to see that they really had totally different characteristics.  One clearly was a mixture containing NAT while the other was dominated by liquid STS.  



So how did these clouds evolve so differently during those first few days?
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Presenter�
Presentation Notes�
In our initial look at the data, we didn’t see any signs of any mountain wave activity or ice clouds present, so we thought maybe this is an example of a NAT cloud produced by some homogeneous nucleation process.



We ran 5-day back trajectories to look at the temperature history of the air parcels.

The STS cloud was exposed to colder temperatures throughout the trajectory, and the NAT trajectory had this roller coaster shape to it, but it wasn’t clear that that was sufficient to explain the differences in the formation process.



Well upon further review, we found that in fact a mountain wave event did take place on May 24 near McMurdo, which happened to be 36 hours before and directly upstream from where we observed the NAT cloud.



So in the end, this NAT cloud appears to be seeded by an ice cloud event upstream.

�



RECONCILE

• Four-year (2009-2013) EU project: “Reconciliation of 
essential process parameters for an enhanced 
predictability of Arctic stratospheric ozone loss and its 
climate interactions”

• We are an invited Associated Partner (Work Package 2: 
PSC Microphysics and Heterogeneous Chemistry, led by 
Prof. Thomas Peter, ETH-Zurich)
– Intensive field campaign in Kiruna, Sweden, January-March 

2010 (two separate deployments, 30 days apart)
– M55-Geophysica high-altitude aircraft with full instrument 

suite, many flights targeting in-situ measurements in PSCs
– Match campaign with balloon-borne O3 , H2 O, and 

backscatter measurements



CALIPSO and RECONCILE
• CALIOP expedited browse images used to identify PSC 

regions for flight planning purposes
• Possible direct aircraft underflights of CALIPSO, as well as 

coordination of Match balloon launches with CALIPSO 
overpasses

• Quick-look comparison of CALIOP PSC data products with 
aircraft and balloon-borne data during field mission, more 
comprehensive comparisons during extended post-campaign 
data analysis phase

• Monitoring of PSC activity between two separate phases of 
field campaign

• Use multi-year Antarctic and Arctic CALIOP PSC database to 
expand studies beyond limited scope of field campaign



BACKUP SLIDES



CALIOP PSC Composition 
Inter-hemispheric Differences

Antarctic 2006-2008 Arctic 2006/07-2007/08



21 July 2009 MOCA 2009 MCP-15

PSC Area versus T<TNAT Area

Equilibrium TNAT values calculated using Hanson and Mauersberger (1988) relationship with 
cloud-filtered Aura MLS HNO3 and H2 O mixing ratio measurements



Seasonal Evolution of Aura MLS
HNO3 and H2 O Mixing Ratio

Three-year mean (2006-2008) Cloud-Filtered



PSC Occurrence Relative to TNAT

Antarctic 2006-2008
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