Response to Reviewers

Reviewer A

General comments

We agree that the next step will be to conduct modeling studies to examine the mechanisms for the formation of the lake-breeze front.

As suggested by the reviewer, we added a wind rose to figure 1 to demonstrate the strength of the thermally driven circulations in context.

(need to add sentence). We have added more clarification on page 12 to mention that it is the open fetch on the west side of the Valley that allows the more rapid movement on that side.

Following the convention of the VTMX field program, we have used UTC throughout the paper. We have added a footnote on page 9 to indicate local sunrise and sunset times for context.

Specific comments

Title page. change made

p. 5. (now pg 6). reworded to explain in terms of additional criteria for fronts

p.7 reworded

p 10.  reworded.

p. 11-12. Fig. 9 modified to include times of transition and wording of description modified to be more accurate

p. 15 corrected

p. 16 reworded

p. 17  corrected

caption for figure 12 (now 14) corrected

grammatical use of commas also improved throughout. Example sentence was borken in two.

Reviewer B

Technical quality comment is a reasonable criticism of the work completed to date. We view this as a preliminary study that raises as many questions as it answers.

Clarity of presentation comment is also a valid criticism. Practical limits on the size of the manuscript contribute in part to the relatively thin coverage of both components of the study. We have worked in this revised manuscript to provide a better justification for combining the two studies.

Comments:

1. pg. 3. Introduction has been extensively revised and term “weak synoptic-forcing” has been removed

2. pg. 4. Sentence revised

3. pg. 4. Connection is now made more clear  in several places that lake level is a proxy for areal extent of the shallow lake- as lake area increases than lake-land thermal contrasts may increase.

4. pg. 4. Connection between the two halves of the study is now made more clearly on pgs. 4 and 5.

5. pg. 5. Footnote added on pg. 6 to relate LST to UTC.

6. pg. 5. Although Zumpfe (2004) could be considered gray literature, the sensitivity of the subjective criteria used in this study were examined in detail in that thesis. That thesis is available online at http://www.met.utah.edu/jhorel/cirp/zumpfe_thesis.pdf. That online reference is now listed in the paper. We would argue that it would detract significantly from the present manuscript to spend a lot of time on the specific criteria applied. The case study provides considerable observational evidence to support the methodology. 

7. pg. 5. The problem has to do more with the inadequacies of using SA/METAR  observations with coarse  resolution of temperature (whole degree F or C). For the case study Decreases in temperature or rate of temperature increase are not associated with all lake breeze events

(need to amplify)

8. pg. 5. SLC added to Fig. 1 and location map moved to Fig. 4.

9. pg. 6. Following the reviewer's suggestion, the figure was changed to be in frequency rather than number. 

10. pg. 7-8. Having lived in Utah for 20 years, it is quite clear

11. We apologize that the original draft was not clear. Precipitation is simply used as a way to objectively remove likely synoptic-scale fronts and convective outflows. We are looking at lake breezes without precipitation period. (reword)

12. Lake temperature data are not available for this study. A M.S. student, Erik Crosman,  is currently working on using AVHRR data to estimate lake temperature. Lake level undergoes a seasonal evolution due to spring runoff, etc. that is not particularly relevant for this purpose.  We are interested in interannual fluctuations, not interseasonal fluctuations.

13.  Information on the lake level/areal extent has been added on pg 4 and 7.

14.  No low frequency signals in SLC air temperature  have been observed and that has been added to pg 9. It is beyond the scope of this paper to do an exhaustive analysis of all of the factors. We hope to use the North American Regional Reanalyses to examine the regional climate variation signal at a later date.

15.  It is certainly possible that dry synoptic-scale fronts could meet our criteria and that limitation has been added into the paper on pg. 6.

16.  There are no other stations with long records appropriate for this purpose.

17.  Crest level is now defined as near 700 hPa.

18.  That paragraph has been reworded

19.  The hodographs  in Fig. 9 now show more clearly the timing of upslope flows. In addition, reference is made to Monti et al. (2002) and Fast (2003) for the upslope flow reversal.

20.  We have added Fig. 11 and made more explicit reference to related work that shows some of the points raised in the original manuscript

21.  The reviewer has identified some of the key questions that we would like to address in future studies. These questions have been added to page 18. They will require numerical studies as the observational resources are insufficient by themselves to answer those questions.

22.  The surface inversion formed as a result of radiative cooling as now stated on pg 15. The interactions and decoupling of the nocturnal surface layer from the flow aloft was the purpose of the VTMX field program and beyond the scope of this paper. Reference is now made at several places to several papers that touch on that subject.

23.  The reviewer raises a good point and the language has been changed to be raise this as speculation. Reference is also made to Chen et al. (2004) that simulated similar types of internal waves on a different IOP. However, they emphasized the downstream development of gravity waves rather than the waves in the Narrows directly.

24.  Aggregate effects of differential heating is mentioned in the Introduction as a shorthand to describe the net effects of all of the thernal forcing.

25.  Examples of interannual regional circulations that could affect year-to-year variations are now explicitly stated on pg 16.

26.  We refer to this figure as a schematic summary of this event. We have looked at other events during VTMX, but it would be speculation to infer that this represents all lake-breeze front events.

Reviewer C

Errors in inference?

Spearman rank correlation is now discussed as a footnote on pg 8.

Presentation

Following the reviewer's comments, and suggestions, we have now discussed figures in order including moving the discussion of the soundings earlier, and introducting the observation locations as a separate Fig. 4 without the frontal isochrones.

We appreciate very much the careful editing of the manuscript by the reviewer. We have incorporated nearly all of the recommendations made.

Specific suggestions

Title change. We kept the title as is to kepp it short and to focus attention on the core content

Figure changes

Following the reviewer's recommendations, ordering of figures was changed, including introducting observation locations separately (Fig. 4), and having the front isochrones as Fig. 7 after Fig. 6.

Figure 1. Elevation was redone. The original figure used a color table that created unnecessary confusion. Colors were reversed for text.

Figure 3b. Running mean was added

Figure 3c. Added as requested.

Figure 5 (now Fig 6). Figure caption reworded.

Figure 6. Split to introduce  observation sites first (Fig. 4)  and isochrones of front later (Fig. 7).

Figure 7. (now Fig. 8). Size of numerals is within AMS guidelines. Caption was reworded.

Figure 8. The organization of the figure remained the same, but times of transition were added to each hodograph to clarify when signigicant fflow transitions took place. 

pg 3. wording changed

pg. 4 Introduction was extensively rewritten to clarify such points

pg. 5. Description of structure of paper has been shortened.

pg. 6. added on pg. 5. 

pg. 6. reworded

pg. 7. reworded but a definitive distance is not really possible because of the cumulative effects of the duck ponds in the vicinity of the lake, shallow areas of Farmington Bay vs. deeper water of Gilbert Bay

pg. 7. Fig. 3c added

pg. 7. Spearman correlation added as a footnote

pg 8. paragrpha was kept primarily because of other reviewer B comments to have linkage between climo and case study

pg. 8. see earlier response

pg.9. kept in the text but reworded

pg. 10 done

pg 11 reworded

pg. 14 reference to this work and other recent vtmx related studies has been added

pg. 14 final section title was changed to discussion and conclusions

pg. 14. Chen et al is discussed on pg. 15.

Reference omissions and corrections have been made

