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Dear Dr. Chen:

Enclosed you will find my review of the manuscript entitled “On the Difference of Storm Rainfall of Hurricanes Isidore and Lili.  Part II: Water Budget,” by H. Jiang, J. Halverson, J. Simpson, and E. Zipser.
This paper is the second in a two-part series that compares terms in the water budget of these two tropical cyclones using a combination of satellite observations and NOGAPS analyses.  They obtain some interesting results when looking at the evolution of various terms in the water budget and how they vary from one storm to the other.  

While their results are interesting, there are several areas of concern I have that arise from their methodology and their interpretation of the results that must be addressed.  Methodology questions pertain to the use of NOGAPS analyses and the calculation of evaporation as surface fluxes only and how the neglect of evaporation from clouds impacts the cloud storage term.  Interpretation questions pertain to the processes contributing to the moisture convergence, problems in inferring causality for some of the processes, and the meaning of these results compared with the results shown in Part I.  For these reasons, I am recommending that this paper be accepted only after major revisions have been 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 II: Water Budget
AUTHORS: H. Jiang, J. Halverson, J. Simpson, and E. Zipser
RECOMMENDATION:  Accept with major revisions
General comments

This paper is the second in a two-part series that compares terms in the water budget of these two tropical cyclones using a combination of satellite observations and NOGAPS analyses.  They obtain some interesting results when looking at the evolution of various terms in the water budget and how they vary from one storm to the other.  


While their results are interesting, there are several areas of concern I have that arise from their methodology and their interpretation of the results that must be addressed.  Methodology questions pertain to the use of NOGAPS analyses and the calculation of evaporation as surface fluxes only and how the neglect of evaporation from clouds impacts the cloud storage term.  Interpretation questions pertain to the processes contributing to the moisture convergence, problems in inferring causality for some of the processes, and the meaning of these results compared with the results shown in Part I.  For these reasons, I am recommending that this paper be accepted only after major revisions have been performed.


The first, and most serious, question I have relates to the use of NOGAPS analyses in calculating various terms in the water budget, including moisture convergence, evaporation, and the time rate of change of total precipitable water (TPW).  As the authors acknowledge, NOGAPS uses a vortex bogussing scheme for specifying the structure of an existing tropical cyclone in the analysis.  This will have serious implications for the independence of all terms that use fields that are bogussed, including all three terms mentioned here.  For example, how much is the magnitude of the moisture convergence term, which is the dominant term in the budget, simply an artifact of the vortex bogussing in the NOGAPS analysis?  What about the upper-level divergence fields?  How much of the TPW distribution is governed by assumed humidity structures in the vortex bogus?  These types of questions must be addressed, including a discussion of the NOGAPS bogussing methodology and what variables are bogussed, if the authors want to continue using NOGAPS.  An alternative is to use a global analysis that does not involve bogussing, though that would involve a great deal of work and would have its own uncertainties.

I also had a trouble following the line of reasoning regarding the magnitude of the cloud storage and how it relates to the calculation of evaporation, e.g., in the context of Isidore being over the Yucatan peninsula.  Even though you neglect the evaporation of rain and cloud droplets in your calculation of the evaporation term, there is still evaporation while the storm is over the Yucatan in locations within the circulation that are still over water, right?  If you now were to include evaporation from cloud and rain droplets, wouldn’t that increase your total evaporation?  And since 

Moist. Conv. + Evap. – Precip. – Cloud Storage = time change of TPW ≈ 0,

wouldn’t that mean that your cloud storage would increase, rather than decrease (Moist. Conv. and Precip. being constant)?


When you talk about decomposing the evaporation term into air-sea humidity differences and surface wind speeds, you make the point that “the storm’s near surface horizontal wind speed is also a factor that influences the magnitude of the moisture convergence.”  That is certainly the case, but I would like to see more investigation of this term.  When you make that comment, I’m assuming you’re saying that it’s convergence of the wind field that is dominant in determining the moisture convergence.  Would that be caused by the interaction of Isidore with the Yucatan?  Prior to 9/21, the moisture convergence was comparable in magnitude to Lili, but it increased significantly  as Isidore got closer to the Yucatan.  It would be very interesting to partition the moisture convergence term into its two components, 
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 to see the relative importance of divergence of the wind field (possibly driven by frictional convergence as Isidore interacted with the Yucatan) and moisture advection (whose importance was shown by the significant increase in the TPW around the storm during this time).


Another question I have pertains to the whole issue of causality inferred in some of the discussion here.  Specifically, the authors discuss how increases in near-surface θe had a “profound” effect on the two storms’ intensity and rainfall production.  But how much of this increase is a cause of the intensification of the storm and how much of it is an effect of other parameters such as, e.g., higher SST?  And is it possible that the bogus vortex from the NOGAPS analysis was responsible for increasing low-level temperature and humidity and, therefore, θe?  The same argument could be made for the importance of upper-level divergence.  Is that a causal mechanism for intensification or is it the result of enhanced convection, possibly caused by low-level convergence enhanced by frictional convergence?

The final major comment I have pertains to the statement made in the Abstract and the Summary saying essentially “factors other than storm motion and total rain area are found to account for large volumetric differences….”.  Is this a fair comparison?  To a large extent, storm motion and total rain area are the key parameters (coupled with rain rate) that determine total rain that occurs at a fixed point (i.e., in an Eulerian framework).  In part II, you approach the problem from a more Lagrangian framework, and you identify different processes that determine the total rain following the system itself.
Minor comments, arranged by section
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