Commentson revised manuscript by Spensbergerand Schemm,

Front-orography interactions during landfall of the New Year’s Day storm 1992

This paperis much improved from the previous version. In particularthe introduction and conclusions are
now properly connected anditis clearer whatthe paperhas to say thatis new.

I am howeverstill concerned about the argument regarding gravity waves. It seems to hinge on a strip of
pink colourupstream of the Norwegian coastin fig 9b, whichis the 500 mb field of mass transport
perpendiculartoisolines at 03 UTC, fromthe doubled-orography WRF run. The pink strip denotesflow
towards lower geopotential. The vertical velocity field from this model runisn’t shown, but assuming it
resemblesthat with the originalorography, we should compare 9b to 4d. There are clearly no gravity waves
inthe location of the pink stripinfig4d, and where gravity waves are found (overthe whole Norwegian
land mass, not just the Scandes mountains) the mass fluxin 9bis away from the cyclone centre. This not
what | would expectif the waves were breaking and decelerating the flow. The paperwave s thisaside with
a sentence | do notunderstand: ‘A1IGW-induced deceleration would inturn give rise to a geostrophic
adjustment process with aninitial acceleration towards the cyclone core, consistent with Figure9’.

The mass flux structure in 9b doesindeed suggestalocal trough due to ageostrophicflow inthisregion,
roughly on the scale of the Scandes, reminiscent of lee cyclogenesis, thoughit’s hard to see that inthe
geopotential. Inturnthat suggests that the response of the atmosphere to the perturbation of the
mountainrange is, firstand foremost, to set up a deformation on the scale of the mountain range that
extendsintothe uppertroposphere. Thisindeed appears ‘simultaneously’ throughout the troposphere
because the mechanismis gravity wave propagation, not geostrophicadjustment. But the crucial pointis
that this has nothingto do with the much smaller-scale orographicwaves showninfig.4:itisthe response
of the fluid field asa whole to the orography.

The hypothesisthat the smaller-scale waves transferred momentumto the flow requires that they break —
i.e.reduce inamplitude with height orencounteracritical level. The authors could easily have checked that
by examining how the wave field varies with height, but they have notdone so, preferringinstead to
speculate.

Section 4.4 starts by discounting the possibility that the response at 500 mb was due to advection,
concludingthatit can’t be. This iscomplete red herring—of course it’s nothing to do with the physical
movement of air parcels as the orographicperturbations move (rapidly) through the fluid. Geostrophic
adjustmentisaprocess whereby the atmosphere adjustsits wind and pressure fields towards geostrophy
whenitis forced away from dynamicbalance. Again thisisirrelevanttoaprocess whichis beingforced by
the orography, which is maintainingthe dynamicimbalance.

There are copious books and papers dealing with flow over orography which the authors should consult.
There they will see how the flow patterns adjustto the presence of the orography, extending up through
the atmosphere ‘almost-instantaneously’.

| found a few typos:

[.2 Coast

I.153 WindfieldisshowninFig3 not 2

I. 165 frontal structure

[.191 The blue circlesin fig 4e,f are overthe ocean, not overthe lee of the Scandes
[.220 ‘isthere’ ratherthan ‘thereis’ (an English subtlety which I can’t explain!)
1.334 accelerated

[.353 too



