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MOTIVATION

Model simulated 2.6 um ozone band TOA flux
and flux sensitivity have never been
evaluated by observations

TES All sky flux (W/m2) TES Clear sky flux (W/m2)

Biases in these quantities are sources of bias in
ozone RF

Ozone longwave radiative effect (LWRE)
depends on temperature and relative
humidity via atmospheric opacity
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Benchmarking present day ozone band flux
and LWRE is important for understanding
climate feedbacks that affect ozone forcing

Satellite
observations can
test climate model
predictions for
present day
concentrations
and TOA flux
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MODEL vs. DATA IRKs and LWRE
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Ozone IRKs Comparisons of model and IASI

LWRE to TES LWRE for 2011.07.15
atmospheric states
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Model and satellite average IRKs with standard IAS
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slightly larger on average than IASI due to daylight
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Diagnosing issue with RRTMG IRKs
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Statistics for LWRE (700 hPa to
Tropopause) comparisons to TES
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Tests to diagnose causes of surface layer bias in RRTMG. Left panel uses
surface layer line-by-line results for radiance partitioning instead of the
nominal 706 hPa. However, this could change the net out-going flus. Right panel IASI 0.94 0.88 -0.06
ignores the RRTMG portioning in the surface layer and uses the CESM surface

flux, which would produce unphysical results if applied in the model.

SIMPLE RF CALCULATION WITH IRKS

Summer Ocean Average Ozone
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WHAT TES AND IASI I\/\EASURE
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CONCLUSIONS

« TES and |ASI IRKs can be compared to model calculations to assess
errors in radiative transter and estimates of radiative forcing.
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 We find a large spread in IRKs for the model calculations examined
here, with only the GISS-RT model matching well with TES and IASI.

« The RRTMG radiative transter model, using a correlated-K approach,
produces kernels that increase the outgoing long-wave flux with an
Increase in ozone in the lowest layers. Although mostly canceled by
the IRK in the mid — upper troposphere, it leads to large errors in the RF

calculation.
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