Responseto Referee #1

The authors would like to thank the referee fohidpful comments. Below are our responses
to the questions and suggestions. Referee comrardteur responses are written in blue and
in black, respectively. Changes refer to the relis@anuscript that we will submit to ACP.

This paper is very well written and contains newterial on a validation study on a new

satellite stratospheric total and troposheric ozdata set (from measurements of IASI).

However, this validation should be extended to othailable ozone data sets to make the
interpretation of the IASI ozone products conclesiAt least the validation should be

extended to total ozone ground-based measuremetDpbson-Brewer network as it has

been done for GOME by Balis et al. (2007) and Webed. (2005))...

As suggested, we extended the validation of IA$kItozone to total ozone ground-based
measurements from the Dobson-Brewer network forydae 2008. A full paragraph (Section
3.1.2) with two figures and two Tables were addethe new manuscript in order to describe
the comparison of IASI total ozone with ground-lthseeasurements from the Dobson-
Brewer network. The additional section is givethat end of this document.

. and the validation to ozone sondes should ldended to all available ozone sonde
stations/data. It it is not clear why the “globa&glidation of IASI tropospheric ozone with
ozone sondes is restricted to 13 sondes only.d tlea details on the selection criteria (as
cited in the manuscript to be found in Keim et AICPD, 2009 — which is a study only
focusing on the northern mid latitudes), but | aanimd the explanation for selecting these
13 ozone sonde stations. This selection comprislys3ostations in the southern hemisphere,
one of them in the Antarctic and two in the tropieat none in the southern subtropics and
temperate zone. To include these additional ansiygk strengthen the interpretations and
conclusions of the IASI ozone data products.

We fully agree with this comment. At the time oististudy (which ended in December 2008)
only a limited number of stations provided datavédidate IASI observations. In the paper,
we report on the comparison with all of the datt there made available to us at that time, ie
14 stations that we used to validate our IASI ozprddile retrievals. A few other stations
over Europe (5 stations) linked to the NADIR datdeade further data available before the
completion of this work. It was felt however, thaicluding these would lead to an
undesirable bias over Europe and the mid-latitudes.

During the review process other data became availakt this stage, it would be a big
amount of work to add them due to large computatitime required by the radiative transfer
calculation, and the additional information may betworth this large effort.

A fast version of the Atmosphit software is pregebeing developed, building on the effort
already applied to CO retrievals (FORLI softwareyrduety et al., George et al., 2009). A
more complete validation will be undertaken usimgese fast retrievals, including all
ozonesonde stations and other in situ observaegsMOZAIC aircraft data).

Minor points:



1.Page 10516, line 13: “ ... satellite measuremardgshe best way to compliment the ozone
sonde observations”, | think the statement “the”tmeould be weakened by "a good"

We agree with the reviewer and we changed "the' bgsta good".

2.Page 10523 line 17-21. | think these sentencesnat appropiate for a scientific/peer-
reviewed publication, it fits rather in a institigtg@resentation to funding agencies ...

We agree with the reviewer and we suppressed Hegences.

Section we added in the new manuscript:

3.1.2 Comparisonswith ground-based measurements

The ground-based total ozone data used in thisystmd from Dobson and Brewer UV
spectrophotometer measurements. Total ozone caerbesd from direct sun, zenith sky or
focused moon observations at different wavelengifiee Dobson instrument, originally
developed in the 1920s (Dobson, 1931), uses fouelagths (two pairs) to determine total
ozone quantities. The most commonly used pairsher@D double pair (305.5/325.5 nm and
317.6/339.8 nm) and the CD pair (311.45/332.4 nmd &817.6/339.8 nm). The Brewer
spectrophotometer, available since the early egh{Brewer, 1973) relies on the same
principle as the Dobson instrument, however, tistrument uses several wavelength pairs
from five wavelengths between 306.3 and 320.1 nmetive total ozone. Both Dobson and
Brewer instruments present similar performancesr(geal., 1988). Dobson and Brewer total
ozone measurements have already been used foalilation of satellite derived total ozone

measurements (Balis et al., 2007; Weber et al5200

For the comparisons with IASI total ozone columme,used all the Dobson and Brewer data
derived from direct sun and zenith sky observatianailable for 2008 from the WOUDC
archives. The data format currently used consibtdady total ozone values expressed in
Dobson units. We set the coincidence criteria & @adius from the ground-based station,
and to the same day of observation. IASI measuramenllocated to ground-based
measurements were then averaged. 39 Brewer an@a€bD stations were considered for the

comparison. The stations are summarized in Tabled34.

Fig. 10 shows the collocated total ozone distrimgiaveraged over 5° latitude bands for the
year 2008. A positive bias between the two distrdns is apparent, with larger differences at
low and mid-latitudes, in particular in the southdremisphere. The variability associated



with IASI total ozone columns is somewhat largearnththat of the ground-based

measurements, except at high latitudes where ttez lacreases.

A statistical comparison of the columns is représegrfor the year 2008 in Fig. 11. The
correlation, bias, standard deviation and numbeobtbcated observations are also indicated.
Globally and on average over the year, the agreebwiween the two distributions is good
with a correlation of 0.85, a bias value of abol® BU (~3%) and an RMS error of 27 DU
(9.8%).

These values are consistent with those found far tomparison with GOME-2
measurements. As mentioned in the previous se¢8dnhl), the bias observed are partly

attributed to the different observation methodsduse



Table 3. List of Brewer stations used for the ozone valmat

WMO station Station name (country) Latitude, Longitude, Height,
number °N °E m
262 Sodankyla (Finland) 67.34 26.51 179
284 Vindeln (Switzerland) 64.24 19.77 225
165 Oslo (Norway) 59.91 10.72 90
279 Norrkoeping (Switzerland) 58.58 16.15 43
352 Manchester (Great Britain) 53.48 -2.23 76
174 Lindenberg (Germany) 52.21 14.12 112
316 De bilt (Netherlands) 52.10 5.18 9.5
318 Valentia observatory (Irland) 51.93 -10.25 14
353 Reading (Great Britain) 51.45 -0.93 66
53 Uccle (Belgium) 50.80 4.35 100
96 Hradec kralove (Czech Republic) 50.18 15.83 285
331 Poprad-ganovce (Slovakia) 49.03 20.32 706
99 Hohenpeissenberg (Germany) 47.80 11.02 975
100 Budapest-lorinc (Hungary) 47.43 19.18 139
35 Arosa (Switzerland) 46.78 9.68 1840
326 Longfengshan (China) 44,73 127.60 317
405 La coruda (Spain) 43.33 -8.47 62
411 Zaragoza (Spain) 41.63 -0.91 250
308 Madrid / barajas (Spain) 40.46 -3.65 650
348 Ankara (Turkey) 39.95 32.88 896
447 Goddard (USA) 38.99 -76.83 100
346 Murcia (Spain) 38.00 -1.17 69
213 El arenosillo (Spain) 37.10 -6.73 41
295 Mt. waliguan (China) 36.29 100.90 3810
332 Pohang (Korea) 36.03 129.38 6
336 Isfahan (Iran) 32.48 51.43 1550
376 Mrsa matrouh (Egypt) 31.33 27.22 35
349 Lhasa (China) 29.67 91.13 3640
10 New delhi (India) 28.49 77.16 247.5
95 Taipei (Taiwan) 25.02 121.48 25
30 Minamitorishima (Japan)) 24.30 153.97 9
468 Cape d'aguilar (HongKong) 22.21 114.26 60
187 Poona (India) 18.53 73.85 559
322 Petaling jaya 3.10 101.65 61
475 Bandung (India) -6.90 107.58 731
473 Punta arenas (Chile) -53.14 -70.88 3
351 King george island (Uruguay) -62.18 -58.90 10
454 San martin (Argentina) -68.13 -67.10 30
314 Belgrano ii (Argentina) -77.87 -34.63 255



Table 4. List of Dobson stations used for the ozone vaikdat

WMO station Station name (country) Latitude, Longitude, Height,
number °N °E m
105 Fairbanks (college) (USA) 64,817 -147,867 138
43 Lerwick (Great Britain) 60,1315 -1,183 80
53 Uccle (Belgium) 50,8 4,35 100
96 Hradec kralove (Czech Republic) 50,183 15,833 285
99 Hohenpeissenberg (Germany) 47,8 11,02 975
20 Caribou (USA) 46,867 -68,03 192
35 Arosa (Switzerland) 46,78 9,68 1840
19 Bismarck (USA) 46,767 -100,75 511
40 Haute provence (France) 43,933 5,7 674
474 Lannemezan (France) 43,13 0,367 597
12 Sapporo (Japan) 43,06 141,3315 19
410 Amberd (Armenia) 40,38 44,25 2070
67 Boulder (USA) 40,085 -105,25 1689
208 Xianghe (China) 39,975 116,37 80
293 Athens (Greece) 37,98 23,748 195
107 Wallops island (USA) 37,898 -75,483 13
252 Seoul (Korea) 37,567 126,95 84
213 El arenosillo (Spain) 37,1 -6,733 41
341 Hanford (USA) 36,317 -119,633 73
106 Nashville (USA) 36,25 -86,567 182
14 Tateno / tsukuba (Japan) 36,06 140,1 31
464 University of tehran (Iran) 35,73 51,38 1419
152 Cairo (Egypt) 30,08 31,283 37
10 New delhi (India) 28,49 77,16 2475
409 Hurghada (Egypt) 27,28 33,75 7
190 Naha (Japan) 26,2 127,683 27
74 Varanasi (India) 25,317 83,03 76
209 Kunming (China) 25,03 102,683 1917
245 Aswan (Egypt) 23,967 32,78 193
2 Tamanrasset (Algeria) 22,8 5,517 1377
31 Mauna loa (USA) 19,533 -155,574 3405
218 Manila (Phillipin) 14,633 121,433 61
216 Bangkok (Siam) 13,667 100,612 53
317 Lagos (Nigeria) 6,6 3,333 10
214 Singapore (Singapore) 1,333 103,883 14
84 Darwin (Australia) -12,417 130,883 31
191 Samoa (USA) -14,25 -170,56 82
27 Brisbane (Australia) -27,417 153,117 3
343 Salto (Uruguay) -31,395 -57,97 31
159 Perth (Australia) -31,917 115,95 2
91 Buenos aires (Argentina) -34,583 -58,483 25
253 Melbourne (Australia) -37,7375 144,9045 128,5
256 Lauder (New Zealand) -45,03 169,683 370
342 Comodoro rivadavia (Argentina) -45,783 -67,5 43
29 Macquarie island (Australia) -54,5 158,967 6
339 Ushuaia (Argentina) -54,85 -68,308 15
233 Marambio (Argentina) -64,233 -56,623 196
101 Syowa (Japan) -69 39,58 21
268 Mcmurdo (Argentina) -77,83 166,655 215
111 Amundsen-scott (Argentina) -89,983 0 2820
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Figure 10

Total ozone columns derived from collocated IASH ajround-based ozone measurements
with associated standard deviations, zonally awstdgr 2008.
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Scatter plots of the IASI and ground-based totainezcolumns for 2008. The correlation,
bias, standard deviation and number of collocatestrvations are also indicated on the top of
the figure. The shaded line represents the linegressions between all data points and the

black line, of unity slope, is shown for referendée bias (in relative value) is calculated
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