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We are thankful to the reviewer for his or her thoughtful comments, which improve the
clarity of our manuscript. All the points by the reviewer are well taken, and we have made
revisions to the paper to clarify or address the points raised by the referee. We will first
reproduce the referee’s questions with italic font in quote, followed by our responses in blue font
(so responses can be easily separated from the referce’s questions). Both authors listed on the
manuscript have concurred with submission in this revised form.

“The manuscript titled “Deriving clear-sky longwave spectral flux solely from hyperspectral
radiance: a case study with AIRS observations” by X. Chen, and X. Huang contains significant
improvement over their previously developed algorithms for deriving spectral flux from
hyperspectral radiances. The work is important since the spectral flux can provide important
information for the climate model diagnostics. The main innovation of this study is that the TOA
flux can be derived without using external satellite data. In their previous method, the radiance-
to-flux conversion uses scene type information derived from other collocated satellite
observations. Since the hyperspectral radiance spectra contain information on atmospheric
temperature, water vapor, and clouds, it is possible to identify the scene types and estimate the
spectral flux directly from the hyperspectral radiances without using auxiliary information from
other satellites. The accuracy of the proposed method has been demonstrated using both
synthetic data and AIRS observations. The results show that the mean differences in the spectral
fluxes obtained from radiance-to-flux method and those computed directly from ERA profiles
using the MODTRAN radiative transfer model are small (about 0.03 W/m2). The RMS
differences between the AIRS-only calculated OLR and the CERES clear-sky OLR are
comparable to their previous method. The averaged OLR differences are comparable or less
than the radiometric uncertainty of CERES OLR. Even for the misclassified sub-scene type, the
error in the predicted OLR is only 1% or less. The robust performance of this technique at
different viewing zenith angles indicates the success of this new approach. Thus, | suggest that
Atmospheric Measurement Techniques to publish this work. The manuscript is well written; the
reviewer only has a few suggestions for the authors:.”

We thank the reviewer for the summary and positive assessment. Since this is a general
overview comment, we have no response.

1. “The authors used a spatial inhomogeneity test, a bi-spectral test, and a thermal threshold test
to verify a clear-sky spectrum. The accuracy is around 80-90%. What is the rationale for using 4
adjacent footprints for the spatial inhomogeneity test? Since the AIRS field of regard has 9
footprints, it makes more sense to use all 8 footprints around the center one. It will probably



increase the sensitivity of the inhomogeneity test while not increasing the area size used for the
test.”

As illustrated in the figure below, we assume footprint #5 is the footprint to be detected,
and we used 5 footprints (#2, #4, #5, #6 and #8) to calculate standard deviation in our study.
Using 5 footprints can guarantee footprint 5 to be clear-sky if footprints 2, 4, 6 and 8 are clear-
sky (i.e., the standard deviation is very small). If we use all 9 footprints, footprint #5 might be
incorrectly flagged as cloudy-sky when one or more footprints from #1, #3, #7 and #9 is cloudy
(i.e., the standard deviation increase) even the rest footprints (#2, #4, #6 and #8) are clear-sky.
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Figure 1. Illustration of the footprint #5 , the footprint to be detected and its eight adjacent
footprints in an AIRS field of regard. Footprint #7 here is covered by cloud.

2. “On page 12 line 211, change the “ADM (Rairs)” to “ADM, Rairs, “.”
We changed it as the reviewer suggested.

Again, we are sincerely thankful to the reviewer for the thoughtful comments which have
greatly improved the quality and presentation of our manuscript. We have acknowledged the
reviewer in the text for the efforts.

Xiuhong Chen and Xianglei Huang



