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We have discovered two errors in our published papercolumn that is due to path-enhancement through the clouds
“Lightning-produced NQ@ observed by two ground-based associated with the thunderstorm (and not due to lightning
UV-visible spectrometers at Vanscoy, Saskatchewan in Aufproduction). The equations that should be used to calculate
gust 2004” Fraser et a).2007). The derivation of the VCD  the lightning-produced VCD are E)(and:

(vertical column density) of N@©contains an erroneous as-

sumption, which is corrected in this corrigendum. In ad- DSCDybs=VCDobs x AMFohs—RCD, (3)
dition, the use of @ air mass factors (AMFs) instead of ) o

ozone AMFs gives a better calculation of the enhanced AMFVhere the subscript obs indicates the observed DSCD and
due to path-enhancement by clouds associated with the thun/CD- The AMFopswill be changed by both the presence of
derstorm. These corrections reduce the,Ni@sh produc-  clouds and the change in the b@rofile due to lightning-
tion amounts calculated in the original paper by a factorProduced N@. The increase in the tropospheric BCol-

of approximately seven, putting the estimates in line with UMn iS éxpected to be on the order of 10Wiriterrath et

the lower end of the range suggested ®ghumann and al, 1999: such an increase in the profile causes a 0-10%

Huntrieser (2007). change in the total AMF as calculated by a radiativg Fransfer
In the original manuscript, the lightning-produced VCD is Model McLinden et al, 2002. The cloud causes a minimum
calculated from the following two equations: doub_lmg of the AMF, and so the ob_serv_ed AMF can be ap-

proximated by the enhanced AN#erived in Sect. 5.2 of the
DSCD(SZA)=VCD x AMF(SZA)—RCD (1) original paper.
DSCD(SZA)=VCD x AMF'(SZA)—RCD. 2) Equations 2) and 8) can be expanded to consider the con-

tributions from the stratosphere and the troposphere. Since
DSCD is the differential slant column density, RCD is the the path and lightning-produced N@nhancements are con-
reference column density, and the primes indicate pathfined to the troposphere, the stratospheric VCD and AMF are
enhanced quantities due to the presense of clouds. Calcunchanged:
lating the VCD from these two equations (giving Eq. (6) in
the original paper) makes the erroneous assumption that theSCD=VCDstrat x AMFstrat+ VCDirop X AMF{,,—RCD  (4)
VCD does not change during the storm, which is precisely
the increase that we are trying to calculate. This assump- _ ,
tion is initially made to calculate the portion of the total NO DSCDobs=VCDstrat X AMF strat+ VCDopbstrop X AMFUOP_RC?‘.S)

Correspondence toA. Fraser The subscripts strat and trop refer to the tropospheric and
BY (amery@atmosp.physics.utoronto.ca)  stratospheric contributions, respectively. Solving these two
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Fig. 1. (a) O4 air mass factors from SCIATRAN and derived from

the measurementgb) Ratio of NOy-to-O4 AMFs calculated using  Fig. 2. (a)Measured total N9 DSCDs as well as the derived con-

the radiative transfer model¢c) Same as (a), but for NO Also  tripution from path-enhancement (P-E) for methods one (ratios to

shown is the AMF calculated for the case of a cloud of OD=70 from 04) and two (derived AMFs).(b) Residual NG SCDs attributed

1-10km using a radiative transfer modkldLinden et al, 2002. to lightning. (c) Lightning-produced N@ AVCDs calculated from
the residual in (b) and Eq6).

equations for the change in the N®CD due to the produc-

tion by lightning yields: cies in the N@ DSCD derived from this ratio, which is ac-

DSCDyps—DSCD counted for in the error assigned to the AMF ratio. Because
AME] . (6) of this rapid increase, the ratio method should not be used for
trop SZAs larger than 85 Figurelc shows the N@ AMF’ de-

The enhanced tropospheric AMF is required to solve By. ( rived from the Q D_SCDs, which is significaljtly I_arger than
for the VCD of NG produced by lightning. In the original the NO: AMF’ derived from ozone, shown in Fig. 8 of the
paper, the enhanced AMas calculated from the ratio of or|_g|nal paper. This is likely a result of the increase in AMF
NO, to ozone AMFs. Since these are both primarily strato- P&ing confined to the troposphere, something not considered
spheric species, this is not the ideal AMB use in solving N the original analysis.
Eqg. (). If the ratio of NG to O4 AMFs is used to calculate Figure 2a updates Figs. 7 and 9 in the original paper,
the AMF, the derived AMFcan be used in solving Egg), and shows the path-enhanced DS€8erived using the two
since Q is primarily a tropospheric species. Tha BMF methods as well as the measured DSCDs from the two in-
was calculated from the SCIATRAN radiative transfer model struments (there is no change in the values derived using the
(Rozanov et a)2005 and references therein). The derivation ratio method). Prior to 67 the value from the AMF method,
for method two (Sect. 5.2 in the original paper) is followed, which is an upper limit, exceeds the measurec,NBSCD,
using the Q DSCDs and AMF instead of those for ozone.  anindication that an assumption made in calculating the NO
Figurel updates Fig. 8 from the original paper, and showsAMFs is incorrect: most likely the ratio of the air mass fac-
the Qi and NG AMFs derived following method two. The tors is smaller than assumed. For all SZAs the DSCDs from
O4 AMFs increase by a factor of six: from a maximum near the AMF method are Iarger than those from the ratio method,
three to a maximum of 18. This is consistent with the in- Which is expected given the use of clear-sky ratios of AMFs.
crease in @ DSCDs shown in Fig. 5 in the original paper.  Figure 2b shows the difference between the observed
The ratio of NQ to O4 AMFs is shown in Fig.lb. Unlike DSCDs and the calculated path-enhanced DSCWhich is
ozone and N@, O4 is a primarily tropospheric species, and attributed here to production by lightning. Figute shows
its AMF peaks at about 85 When the Sun is lower in the the newly calculatedAVCDs attributed to lightning using
sky, the NQ AMF continues to increase, while the;@MF Eq. 6) and the newly derived NOAMF’s. As expected
is decreasing, which leads to the rapid increase in the ratidrom the larger AMFs, the VCDs using the DAMFs are
of the two AMFs. This behaviour, caused by the different smaller than those that appeared in the original paper. Inte-
shapes in the profiles of and NQ, will lead to inaccura-  grating these curves yields the total amount of-N@duced

AVCDIightning:VCDobstrop—VCDtrop=
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