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Dear Dr. Voss,


Enclosed, please, find 2 copies of the revised manuscript, the originals of the revised figures and our response to reviewer comments. We have revised the manuscript and the figures in accordance with the reviewer and editor’s recommendations. Because of strict page limitation we did not add new figures. The figures suggested will be included in a separate paper. We did make all other changes suggested by reviewer and editor. 

We hope that the revised manuscript meets the Applied Optics style requirements and reviewer suggestions.  The answers to referee’s specific questions are enclosed in the Appendix.

Sincerely yours,

Dr. Nickolay Krotkov
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Greenbelt,  MD 20771
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Answers to LPE Copy Editor suggestions:
Mandatory revisions:
1) “This comment must have a brief abstract”

The abstract has been added:

“Using a vertical polarizer has been suggested to reduce the effects of surface reflection in the above water measurements of marine reflectance (typically from a ship or pier). We suggest using the similar technique for airborne or spaceborne sensors, when the atmospheric scattering adds its own polarization signature to the upwelling radiance. The theoretical sensitivity study supports the recommendation of Fougnie et al. [1]  (40o -50o vertical angle and azimuth angle near 135o, polarizer parallel to the viewing plane) for the case of above-water measurements. However, the optimal viewing directions (and the optimal orientation of the polarizer) change with altitude above sea surface, solar angle and atmospheric vertical optical structure. The polarization efficiency function is introduced, which shows the maximal possible polarization discrimination of the background radiation for an arbitrary altitude above the sea surface and solar angle. 

Our comment is aimed to encourage broader application of airborne and spaceborne polarization sensors in remote sensing of water and sea surface properties”

2) Title: 

The title has been changed as suggested.

3) Figs. 1 and 2:

The figures have been professionally re-plotted and lettered in a uniform size. The decimal points have been added.

Suggested revisions:

4) The references and figure captions have been listed on separate pages.

5) The POLDER website address was updated and moved to the references list (Ref. 6) as suggested.

Answers to reviewer comments
1 ) “I think it I smissing a few words about the computation code used to generate the results ”

- We agree. The following paragraph has been added on page 2: 

“The polarization efficiency function was theoretically studied with a low-parametric computational model describing propagation of visible polarized radiation in the atmosphere-ocean system2-4. The radiation field in the Earth’s atmosphere is described by the Stokes vector Si (i=1-3), which satisfies the vector radiative transfer equation (RTE) for the plane-parallel atmosphere. The boundary condition at the bottom of the atmosphere includes parameterizations for the rough sea surface reflection5 and polarized diffuse scattering by the seawater.  The numerical solution for RTE is obtained using Sobolev’s approximation5 and Gauss-Seidel iteration method6. An important feature of our model is the ability to account for linear polarization of radiance backscattered by the water body. The model was verified by comparison with the ship measurements of the angular dependence of the degree of polarization3,4. The input parameters of the model are: (1) aerosol optical thickness, (a, and vertical distribution; (2) surface wind speed V, (3) diffuse marine reflectance, (, (4) maximal value of degree of polarization of the radiance diffusely scattered by seawater, P(90o) and the angular dependence of the Muller matrix element D21 for seawater, (5) solar zenith angle, (0 , (6) wavelength, (”

2) The references were checked and names corrected

3) P. 1, line 5 
- We agree. The stement was corrected as following:

“However, the study was limited to the case of a vertical polarization because the authors limited their interests to the above water measurements (typically from a ship or pier)”

4) P1. Line 10, 
- We agree. The sentence was clarified:

“The polarization reduction of background radiation can be also recommended for airborne and spaceborne sensors by allowing arbitrary direction of the polarizer4”

5) P2, line 5 and 7.
-We agree. The statements were clarified.

6) P2, line 5-9

-We agree. The change has been made.

7) P2, line 10

-We agree. The sentence has been changed as follows:

“ The viewing directions, nm, with maximal ( values can be considered for conducting polarization measurements. The final directions should be refined by requiring low variability of  ( with respect to measurement uncertainties (errors in viewing direction, uncertainty in atmospheric parameters (aerosols) ).  “

8) “My suggestion is to add two polar plots (one for each figure) showing the values of (m(n) “

· For this comment adding two new figures (and additional text) will exceed the space limit of the journal. Also, from a practical point of view the direction of polarizer is important only for a limited range of viewing angles, where ( reaches its maximal values (shown in gray color in fig 1 and 2). For observation from a ship (Figure 1) the polarizer should be always oriented parallel to the vertical viewing plane as suggested by Fougnie and others. For observation at the top of the atmosphere (Fig.2) the polarizer should be parallel to the primary scattering plane (including solar and viewing directions).  For these simple cases the figures of  (m(n)  does not really add any new information to the reader. 

· We agree however, that the figures of  (m(n)  are interested by itself from the theoretical point of view. Therefore, we will include such figures in our future more detailed paper.

9) Caption for Figure 1: 
-We made the change suggested.

