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All-sky August 2006 Average
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Similar to OLR but only for the IR ozone band
This i1s a fundamental quantity, predicted by
climate models, but never tested against
observations.
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B’enchmarkmg O, band TC}A flux

This research addresses two primary guestions:

1) What is the bias in IPCC climate model predictions of

present day top-of-atmosphere (TOA) flux in the 9.6um
ozone band?

1) What is the impact of an ozone band TOA flux bias on
present day tropospheric ozone flux sensitivity and pre-
Industrial to present day ozone radiative forcing estimates?

The models we will test are GISS RT, CAM-chem with CAM-
RT and with RRTMG using TES and IASI TOA flux and IRKs
(Instantaneous Radiative Kernels)



Radiative forcing of climate between 1750 and 2011
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Suppression of carbon uptake due to

plant damage:
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JIrade-offs for air-quality controls

_and climate benefits -
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FAQ 8.2, Figure 1| Schematic diagram of the impact of pollution controls on specific emissions and climate impact. Solid black line indicates known impact; dashed
line indicates uncertain impact.

Target emissions

Need accurate measurements and model assessments
for informed policy decisions
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Known Issues:
* RRTMG band is 980-1080; TES band is 985-1080 (~1.1 to 1.7 W/m?)



Model-TES IRK comparison
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~Whsa = Initial-Results: Tropos. O; LWRE. A
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« Same atmosphere and surface conditions
e Large model-model differences for both clear and all-sky cases



IASI Tropospheric LWRE for TES Tropospheric LWRE
15 April, 2011 for MAM 2005-2009

15 Apr 2011 AM view, Tropospheric O3 TOA LWRE (W/mz)
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Water vapor LWRE in the IR ozone band T4 T2 T, Te2 Te4_Temperature change
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Understanding the feedback of water vapor on ozone RF (more water = less O; RF)
due to changes in the hydrological cycle from climate change will require the long-
term measurements of IASI (A,B,C-2016) and IASI-NG (2021,2028,2035)
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e TOA flux from the IR Ozone band is a fundamental
guantity in climate models that has not been
compared to measurements. Potential ECVs?

 Continuing the TES record with IASI data is critical
for understanding present day to future changes in
O, radiative forcing, such as cloud coverage and
water vapor feedback.

e |nitial results show differences for both flux and
flux sensitivity between models and data that need
to be reconciled.






TES obs. at 65°N, Aug. 2006
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Tropospheric O, LWRE (W/m?)
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Tropospheric ozone LWRE has a strong dependence on water vapor
In the tropics.
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& “Flux Estimate and Anisotropy IR
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TES anisotropy spectra 1.z
for clear-sky ocean scenes
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Ber = = ANISOTROPY ESTIMATE . [E

R spectral dependence R cloud OD dependence
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- %+ -Spectral Anisotropy Estimate JEW
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R = anisotropy, F = flux, L = radiance, 6=nadir angle, v=frequency
(assumes azimuthal symmetry)
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