ATP1526_Reply to Referee Comments – Prepared by Rishbeth




3 Dec 2008
With respect, we strongly disagree with Referee 1 that our paper ref ATP1526 is no advance on our 2002 paper. True, we use the same seven stations. But there is a great difference between the inputs. The 2002 paper used month-by-month averages of an 'idealized year' with given solar flux and magnetic activity, while the new paper uses the actual day-by-day variations in year 2002, a much more challenging task, and compares them with the actual F2-layer variations at these stations.

We also question Ref 1’s assertion that “many papers using models based on MSIS, as well as coupled models, have generated this [the annual anomaly]. In this writer’s opinion [Rishbeth], there is a great difference between an *empirical* model like MSIS, in which the parameters are computed in order to reproduce the experimental and observational data that show such features as the annual anomaly, and computational models [sometimes called ‘first principles models’] that are constructed by numerically solving the basic conservation equations for mass, momentum, energy. Rightly or wrongly, Rishbeth & Mueller-Wodarg (2006) concluded that there existed no satisfactory explanation for the annual anomaly, other than the hypothesis of different north and south [or January and July] ionospheres. Subsequently others at NCAR may have solved the problem, but does that constitute ‘many publications’? 

We admit that the original title and abstract failed to convey the great advance on our earlier paper, and hope that the new title and abstract rectify this. Specific Items:
MIDLAT Referee 1

Line 92. A reference justifying this adjustment [of eddy diffusion coefficient from 90 to 40 m2 s-1] or text describing it should be given.
Reply:  Qian et al.  JGR-A submitted 28|July2008.
Line 122. Figure 2 does not show all three Ap, Kp and |Dst| indices. Kp is missing hence "three panels" should be two.

Reply: We regret that one panel was wrongly labelled. We have corrected 'Ap' to 'F10.7'.  

Line 89.  The notation "c"-model.  Is this the same as the earlier CCM3? If not, what distinguishes these two?  Since to the best I can compare the two texts they are the same.

Reply: The lower-case letters are used at NCAR to denote variants of the TIMEGCM family of programs.  The revised paper ATP1526 uses a newer version, known as CDEV7 which is said to be ‘final’. The new features include daily input of the NCAR CCM3 for the specific year 2003, instead of the ‘generic’ lower boundary input used before, and should capture much better the variations at the lower boundary and their effect in the F2-layer.  
Line 446. Figure 3 caption begins with "daytime" but the plot shows NmF2 at all local times.

Reply: Corrected

MIDLAT Referee 2

Line 187: It would be very useful to have a short discussion of the sensitivity of NmF2 to the O/N2 ratio and to the O+ flux to support the conclusion (line 236) "The key to success is correct representation of the neutral air composition in the thermosphere".

Reply: TO BE DONE: To simplify the paper, this conclusion has been deleted, so no need for this discussion (though it would have been interesting)

Line 190: The high NmF2 values in winter in the South, caused by high O/N2 ratios, may be the result of a coherent downwelling that is concentrated in a small region. There is ample evidence that Joule heating at high latitudes involves small spatial scales (tens of km to hundreds of km) and time scales of seconds to minutes. The inclusion of the effects of such small scale processes results in an additional mixing of the atmosphere that may reduce the coherence of the downwelling (similar to an increase in eddy diffusion), reduce the O/N2 ratios and reduce the peak electron density.

Reply: We agree that the high O/N2 ratios are linked to a zone of downwelling in the sub-auroral winter hemisphere, as shown by the CTIPM computations, but we chose not to show vertical air velocities in this paper. As the grid size of TIMEGCM does not allow study of smaller-scale processes, we cannot pursue the matter here. We thus have to assume that the increased eddy diffusion coefficient we now adopt [see Ref 1’s remark concerning Line 92] is a reasonable way to represent the effect of such processes on the large-scale up/downwelling. This contrasts with Ref 1’s complaint that ‘no evidence for upwelling or downwelling is presented’ [see our general remark about eddy diffusion above….l
We have marked all substantial changes in blue.  

