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????

Dear Dr. Zhang:

Enclosed you will find my review of the manuscript entitled “A numerical study of the effect of dissipative heating on tropical cyclone intensity”, by Y. Jin, W.T. Thompson, S. Wang, and C.-S. Liou, manuscript number ????.
This paper presents sensitivity tests using the COAMPS model of dissipative heating on 15-km simulations of several tropical cyclones and presents a more detailed analysis of a higher-resolution 5-km simulation of one of the tropical cyclones, Hurricane Isabel of 2003.  The process of dissipative heating has been hypothesized over the past 10 years to be an important one that has been neglected by most numerical models.  The authors present a more comprehensive evaluation of this mechanism, primarily by including simulations of 10 different tropical cyclones rather than just a single case study.  This has enabled them to calculatedsome statistics of the impact of dissipative heating on their 15-km simulations.

While the larger sample size is a welcome addition in a study like this, I am still quite skeptical about the true importance of dissipative heating in modulating tropical cyclone intensity.  I am not aware of any observations that have ever been presented to indicate the occurrence of dissipative heating in tropical cyclones, despite the likelihood of such a signal being evident given the large calculated heating rates at the surface.  Also, given the fact that the simulations are mostly conducted at 15 km grid length, which, as the authors acknowledge, is insufficient to resolve not only the deep convection but also the inner core circulations, I am concerned that the demonstrated improvement in MSLP trace is primarily a case of getting the right answer for the wrong reasons.

I understand, though, that some of these concerns are more focused on the whole hypothesis of dissipative heating and not directed toward anything the authors have done here, so I can not hold that against them.  However, there are some other deficiencies that must be addressed here for this paper to be acceptable.  For example, more discussion should be made of the vertical resolution in the model, especially in the surface layer, since that is where the dissipative heating occurs.  Also, the authors should consider other diagnostics, such as statistical properties of various fields, to obtain a more comprehensive picture of what is occurring in the simulations.  Finally, the authors should consider other tests to provide more insight of the impact of dissipative heating in their simulations.
For these reasons, I am recommending that this paper not be accepted unless major revisions are performed.

Please feel free to contact me if you have any further questions. 


Sincerely,

Robert Rogers

REVIEW OF: On the Difference of Storm Rainfall of Hurricanes Isidore and Lili.  Part I: Satellite Observations and Rain Potential
AUTHORS: H. Jiang, J. Halverson, and J. Simpson
RECOMMENDATION:  Accept with major revisions
General comments

This paper provides a comparison of the distribution of rainfall from two hurricanes that impacted the U.S. in 2002.  Multi-satellite rainfall estimates, in this case provided by MPA-RT, are used to conduct these comparisons.  This is a valuable tool that can be used for a variety of rainfall applications, and this paper does a good job of demonstrating its utility for this application.  


The authors use this tool to test an algorithm that predicts the amount of rain likely to fall from Hurricanes Isidore and Lili based on the volume and intensity of rain occurring within the storm prior to landfall.  While this is the overarching premise of the paper, the authors need to more clearly define the distinction between volume and intensity of rain, and how they differ for these two storms.  They also should devote more attention to Isidore, which essentially was two different tropical cyclones before and after the Yucatan landfall.  That comparison would be very illuminating in light of the discussion presented here.  Finally, I have some questions with the methodology which need to be addressed before I am comfortable recommending that this be published in Weather and Forecasting.  For these reasons, I am recommending that this paper be accepted only after major revisions have been performed.


The rainfall intensity is dependent on the rain rate only.  The volumetric rainfall is dependent on both the rain rate and the storm size.  The rainfall intensity can give an indication of extreme rainfall amounts over a short period, but does not necessarily correspond to higher flood potential over the course of the storm.  It does relate with intensification episodes (as the authors discuss), probably better than what the volumetric rain totals do (which the authors do not discuss).  The volumetric rain is the most important parameter to consider for the rainfall potential.  For example, Equation 2 essentially expresses the numerator of Equation 1, with the area calculation in Eq. 2 replacing the linear distance in Eq. 1.  I think the paper would be improved if the discussion more clearly made these distinctions.

This distinction would be even more significant (and more interesting) if the authors focused more on the evolution of Hurricane Isidore.  As the authors discuss, Isidore became fairly intense, with high rain rates (i.e. high rainfall intensity) prior to its first landfall in the Yucatan peninsula.  The storm essentially stalled over the peninsula for about 24-36 hours before moving north back over the Gulf waters.  When it re-emerged into the Gulf of Mexico, its inner core had completely collapsed and the size of the circulation increased dramatically.  I recall satellite images from the time period showing the circulation covering practically the entire Gulf.  This transformation in the structure of the storm, and in the rainfall distribution, is clearly shown in Fig. 8.  Prior to September 23, just before landfall on the Yucatan, there was a significant amount of rain within the inner core (inner 200 km) of Isidore.  After September 24, when Isidore emerged back over the water, there was no rainfall within the inner 200 km, but rain was detectable out to 1000 km.  This is in stark contrast to Lili, which showed the rain maximized near the core for its entire lifecycle.  Referring to Table 1, you can see that, for the three days prior to the first landfall in the Yucatan, Isidore’s daily mean rain rate (i.e., rainfall intensity) averaged around 40 mm/day, while the daily volumetric rain averaged around 40-45 km3/day.  After the first landfall, when Isidore was back over the Gulf, the daily mean rain rate decreased to about 29 mm/day, while the volumetric rain increased to over 55 km3/day.  These changes reflect the fact that while the intensity of the rain decreased as the inner core of Isidore collapsed, the total amount of rain increased since the size of Isidore increased significantly.  A more clear discussion of these issues would also improve the manuscript.

I have some questions about the methodology as well.  For the comparisons between the MPA-RT dataset and the Stage IV dataset, is the comparison of datasets of different resolutions (one with a resolution of 4 km and the other with a resolution of 25-30 km) a potential problem?  Is the MPA-RT dataset going to have problems detecting the locations of heaviest rain, which presumably are of the smallest scale?  It would be good to compare the rainfall distributions of the different datasets for the individual time periods (or 3-hourly periods).  Averaging over 24-h time periods, which is what I believe was done in Fig. 2, will smooth some of these fields out and mask the potential of the MPA-RT from capturing the highest, smallest rain cores.  The other major question I had relates to the storm size parameter.  How was that estimated?  All it says in the text is the size was calculated “from the satellite image”.  As the authors correctly state, storm size is a crucial parameter in determining total volumetric rain, so having an accurate estimate of storm size is very important.
Minor comments, arranged by section

Introduction
1. p. 3, 2nd ¶:  “The rainfall potential histories….were examined.”  That was done in Griffith et al., right?
2. p. 4, 1st ¶:  “…we will test the Griffith et al. (1978) hypothesis…”  Is it a hypothesis or are you testing an algorithm?

3. p. 4, 2nd ¶:  “…include an evaluation of the MPA-RT data of the satellite precipitation…Lili against the available…”  Change to “…include an evaluation of the MPA-RT data by comparing the satellite precipitation…Lili with the available…”

Data and methodology
4. p. 5, 2nd ¶:  “…The microwave estimates are calibrated using…”  In other words, the estimates from all microwave sensors are calibrated using one sensor, i.e., TRMM TMI, right?
5. p. 6, 1st ¶:  “Meantime, the TRMM…”  Change to “For this study, the TRMM…”.

6. p. 6, 2nd ¶:  “To verify the MPA-RT product…”  This is a short (1-sentence) paragraph.
7. p. 6, 3rd ¶:  “…called the Multisensor Precipitation Estimator (MPE) and deployed at the…”  Shouldn’t you insert an “it” after “deployed”?

8. p. 6, 4th ¶:  “…from Isidore’s landfall period…”  What is a “landfall period”?  Four days is a long time to make landfall.  Do you mean several days leading up to landfall in the U.S.?  Or starting at the U.S. landfall time and extending several days past that time?

9. p. 7, 1st ¶:  “For the verification procedure…whose centers fall within the MPA-RT ….”  Is this resolution difference a problem (see general comments)?

10. p. 7, 2nd ¶:  “…Fig. 2 presents the scatter plot of MPA-RT-derived and MPE-IV-analyzed…”  I’m presuming that you did not include the points outside of the coverage of the Stage IV data (i.e., outside of the WSR-88D coverage), right?  If not, that would be grossly unfair to the Stage IV data over the Yucatan.

11. p. 8, 1st ¶:  “…rain clouds are sufficiently effective microwave scatters;…”  Do you mean “scatterers” instead of “scatters”?

12. p. 8, 1st ¶:  What are the resolutions of the various satellites?  Are they capable of detecting the cores of the highest rain rates which may be on the order of a few km?  Again, though, that would be smoothed out when you add values over a 12- or 24-h time period.  88D radar has a resolution of a couple of km at most.

13. p. 8, 2nd ¶:  “…mean cross section (km) of the storm as measured from the satellite image in the direction of motion…”  Which satellite?  How is that defined?

14. p. 9, 2nd ¶:  “The storm size as a function of time is determined according to MPA-RT images (Hal Pierce, personal communication).”  Again, how is this defined?

15. p. 10, 1st ¶: “An analysis of the objective indicators of extratropical transition…seemed to be highly unlikely.”  Is this section really necessary for the paper?

16. p. 10, 2nd ¶:  “…Lili intensified to 64 knots (category 3)…”  Do you mean m/s instead of kts?  Though I think 64 m/s is not category 3 either.

17. p. 10, 2nd ¶:  “…Fig. 6…”  It’s too hard to see geography on this and on Figure 4.

Time history of rainfall of Isidore and Lili

18. p. 11, 2nd ¶:  “…there are four episodes when the long-term trend…”  What do you mean by “long-term trend”?

19. p. 12, 1st ¶:  “…coincident with Isidore’s maximum intensity period.”  Change to “…coincident with Isidore’s period of maximum intensity.”

20. p. 12, 1st ¶:  “For Lili, two total volumetric rain episodes…”  You mean two periods of significant increase in volumetric rain, right?

21. p. 12, 2nd ¶:  “…Isidore was a relative large storm with rainbands extending up to 1100 km.”  The inner core of Isidore completely collapsed, too, which you can see in Fig. 8.

22. p. 13, 2nd ¶:  “…hurricane Opal…hurricane Bonnie…”  Capitalize “Hurricane” in this context.

23. p. 13, 3rd ¶:  “…from right-front to right-rear…”  Are these locations defined to be relative to storm motion vector?  If so, you should show this.
24. p. 14, 2nd ¶:  “…accumulation showed in …”  Change to “shown.”

25. p. 14, 2nd ¶:  “Lili reached the tropical storm…”  Remove “the” from sentence.

Rain potential of Isidore and Lili

26. p. 16, 1st ¶:  “…its landfall as showed from…”  Change to “…its landfall as shown in…”

27. p. 16, 2nd ¶:  “…total rain potential during 4 days…”  Insert “the” after “during.”
