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Gettelman et al., JGR, 2010
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Mark imagines great thoughts emanating from his head
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The model
• Bowman trajectory model
• Uses horizontal winds and heating rates 

from MERRA and ERA-interim
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The model
• Bowman trajectory model
• uses horizontal winds and heating rates 

from MERRA and ERA-interim
• initialize grid of parcels every day @ 365 K
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Parcels initialized at 365-K potential temperature
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The model
• Bowman trajectory model
• Uses horizontal winds and heating rates 

from MERRA and ERA-interim
• grid of parcels initialized every day 
• parcels advected forward in time; most head 

into the stratosphere
• removed when they reenter the troposphere 

or age > 10 years
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Horizontal	  view Ver/cal	  view

1	  day
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Horizontal	  view Ver/cal	  view

3	  days
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Horizontal	  view Ver/cal	  view

1	  week
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Horizontal	  view Ver/cal	  view

1	  month
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Horizontal	  view Ver/cal	  view

3	  months

Parcels	  have	  been	  thinned	  out	  by	  a	  factor	  of	  10
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Horizontal	  view Ver/cal	  view

6	  months

Parcels	  have	  been	  thinned	  out	  by	  a	  factor	  of	  10
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Horizontal	  view Ver/cal	  view

1	  year

Parcels	  have	  been	  thinned	  out	  by	  a	  factor	  of	  10
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Horizontal	  view

Ver/cal	  view

Parcels	  have	  been	  thinned	  out	  by	  a	  factor	  of	  10

12/31/2005
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Role	  of	  Methane	  Photolysis
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Tropical	  Tape	  Recorder
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Normalized	  to	  MLS	  Zonal	  Mean
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Normalized	  to	  MLS	  Zonal	  Mean
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82 hPa, 30°N-30°S average

SWOOSH/Aura MLS v3
MERRA winds

H2O
anomaly
(ppmv)
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82 hPa, 30°N-30°S average SWOOSH MERRA winds
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82 hPa, 30°N-30°S average SWOOSH MERRA winds
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Less water vapor

82 hPa, 30°N-30°S average SWOOSH MERRA winds
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Less water vapor
negative SWVe feedback??

82 hPa, 30°N-30°S average SWOOSH MERRA winds
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82 hPa, 30°N-30°S average SWOOSH MERRA winds

QBO: composite
high minus low
= 0.35 ppmv
= ±0.17 ppmv
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82 hPa, 30°N-30°S average SWOOSH MERRA winds

ENSO: composite
high minus low
= -0.02 ppmv
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blue = 82 hPa water vapor from the model, 30N-30S
red = negative of 100 hPa heating rate, 30N-30S

24-month running avg.
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1985-2012
24-month running avg.
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Color coded by aerosol optical depth (15-40 km)

1985-2012
24-month running avg.
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1985-2012
excl. 1991-95

24-month running avg.
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Color coded by aerosol optical depth (15-40 km)

1985-2012
24-month running avg.
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Color coded by aerosol optical depth (15-40 km)

1985-2012
24-month running avg.

0.4 ppmv
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1985-2012
excl. 1991-95

24-month running avg.
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Conclusions
• Strat. H2O can be accurately simulated over the last 25 

years with a trajectory model using a simple microphysical 
assumption

• Analysis shows no increase in strat. H2O for either long-
term warming or ENSO warming

• peak-to-peak variations:
– QBO: 0.3 ppmv
– ENSO: ~0 ppmv
– decadal: 0.9 ppmv

• Decadal variations due to variations in the BD 
circulation

• Let us know if you want to analyze our model
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