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HSCT Assessment Calculations with the AER 2-D Model:
Sensitivies to Transport Formulation
PSC Formulation
Interannual Temperature Variation
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NOY (ppbv)
M&M A-3
EI(NO,)=10

LLNL Model

Differences about
1-3% everywhere

Transport Schemes:

LLNL-Smolarkiewicz
AER-Smolarkiewicz
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NOY (ppbv)
M&M A-3
EI(NO,)=10

GSFC Model

Differences about
4-6% above 20 km
greater ~20 km

Transport Schemes:
GSFC-Lin & Rood
AER-Smolarkiewicz

AER/GSFC
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Differences due to:
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AQO3 Column due to

500 HSCTs in 2015
EI(NOyx)=5, SAO

No PSCs
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Chemical differences
large in Southern
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AQO3; Column due to

500 HSCTs in 2015
EI(NOy)=5, SA0
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Annual Average Ozone Column Change due to HSCT
With PSCs for Different Temperatures

EI(NOx)=5, 500 planes, SAO, 2015
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HSCT Sensitivities in 2-D Models

Some chemical differences in background atmosphere are surprisingly large (NOY)

Differences in model transport explain a majority of the intermodel differences in the
absense of PSCs

With PSCs, large differences exist in predicted O3 depletion between models with

the same transport
» AER/LLNL model calculates more O3 depletion in NH than LLNL

o AER/GSFC model cannot match calculated O5 depletion of GSFC model in SH

Results sensitive to interannual temperature variations (at least in NH)

To reduce uncertainty in HSCT assessment

Use observations to:
 Quantify vertical velocities in mid latitude lower stratosphere
 Quantify K, in lower stratosphere/upper troposphere

e (In)Validate PSC schemes

Additional intercomparison work may reduce some differences such as NOY, O;
above 40 km, denitrification in SH

Chemical uncertainties due to treatment of families, diurnal approach, etc.
may be difficult to reduce



