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ABSTRACT/RESUME

G-HiLat project (AO 429) assess the accuracy of GOM@S8dL 2 data products at high latitudes with special emphasis
in vertically resolved wintertime ozone data. The mabol is an intensive balloon borne validation cangpaat
Sodankyla (67 N) and Jokioinen (61 N) observatories dutiggcbmmissioning phase. The campaign started on 15th of
August 2002 and will end by the end of the January 2003 with al@ye®0 collocated measurements. Due to the
inavailability of the processed GOMOS data for coll@thsoundings of our validation campaign we can only offer the
results of the statistical analysis, which was madetli@ global reference dataset (software version B results
show for GOMOS dark limb Ozone measurements theviéhg findings. The first of all no observable bias wasnd.

At 18 — 30 km height interval, GOMOS ozone has its bgsality, when relative differences are between 15-17 %.
Above 30 km height relative differences increase slighth24%. Under 18 km height large deviations are observed,
when relative differences up to several hundred percewytoacur. In general, the quality of bright limb measueats
have been poor compared to the dark limb.

1. INTRODUCTION

G-HiLat project (AO 429) assess the accuracy of GOM@S8dL 2 data products at high latitudes with special emphasis
in vertically resolved wintertime ozone data. The maiol is an intensive validation campaign at SodankylaN§and
Jokioinen (61 N) observatory during the commissioninggghdhe campaign started on 15th of August 2002 and will
end by the end of the January 2003. Several well-establigheund-based instruments including Brewer, SAOZ and
ozone sondes have been performing coincident observaiitim&OMOS, i.e. tangent point of the occultation near the
site. Three other observatories, Kiruna (68 N), Joléaii60 N) and Marambio (64 S) will contribute to thalidation
data base with their regular measurements. The odateefrom Nilu Cal/Val database, is used for global assent.

An analysis of meteorological situations, mainly forgh@stic purposes, will be included in the data analysit gfahe
project. After the campaign, a careful assessmertt@f3OMOS instrument and algorithms will be made. Tjzort is

an intermediate report and does not include the validatampaign results hence the inavailibility of processed
GOMOS data. The project strategy is explained in theiGaHflow chart shown below (Fig. 1.).
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Figure 1. G-HilLat project flow chart.
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2. PREPARATIONS

The preparations for G-HiLat —project started in y2800. FMI-ARC took part to the both rehearsal campaiguring
which the communications with ESA User Service Fagil[USF) and NILU Cal/Val database were established.
Functioning link to USF was founded without troubles, buthwNILU database it was more complicated. There the
HDF —file format induced extra work. Especially it was diffit to generate working metadata files for Brewer
intrument. Anyhow, these difficulties were settled Weéfore the start of the validation campaign at Suddé and
Jokioinen and the data has been transferred regularlytinvite instruments.

During the rehearsal campaigns the Envisat toolsclwviivere provided by the ESA, were installed to work istas
devoted for G-HiLat project. This software include EnwvMi, ESOV and USF Perl interface. All of these softeva
elements are tested in FMI-ARC and they are fully funéib During the preparatory phase a range of othemso#
tools for data handling and Envisat validation were depeltl. The main part of the FMI-ARC GOMOS validation
software is these local software tools, which haverbdeveloped with Matlab 6.0 and IDL 5.3. The mainitid§ are
file format converters, readers, plotting algorithrasd statistical tools for GOMOS validation.

3. INSTRUMENTS

The correlative data is produced with both balloon baomsitu instruments and surface instruments. Ballmwne
instruments include ECC Ozone sondes, Vaisala RS 90gsawiites for regular PTU measurements and aerosol sondes
for determination of the atmospheric aerosol backecarofile. Backscattersondes are operated only irddrkness of
polar night and the use of them is planned on the late eoloAshe validation campaign. Aerosol sonde data will be
available from NILU Cal/Val database after the fiwarrections to the data at the home institute & ihstrument, The
University of Wyoming, USA. Surface instruments inde spectrophotoradiometers Brewer and Dobson, which are
used to determine the total thickness of overlying ozayer. This option is used to verify the quality of the neo



soundings (see tables 2,3,4, and 5). Dobson instrunesbblen shut down during the early part of the campdign,
data will be uploaded to NILU before end of the year 2002.

4. OBSERVATIONS
The planned validation work in G-HiLat is based on théadabtained with the ozone sonde campaign and the sonde
data stored in NILU Cal/Val database. The key to thecess is the acquiring of the correlative data with thesest

possible collocation. All of the correlative data Haesen uploaded into the NILU Cal/VVal database. Statistiche data
flow have been presented in the table 1.

Table 1. Uploaded files to NILU Cal/Val database

SITE NAME
INSTRUMENT | 5o ankyla| Jokioinen | Marambio
Ozone sonde 36 9 sl
PTU sonde 262 259 i
Brewer 87 95 j

The validation campaign in G-Hilat is based on the prgpl@nning of correlative data acquisition compared to the
GOMOS overpasses at the Sodankyla and Jokioinen sitessdlection of occultations, which are compared with the
correlative data, is based on the horizontal distamee time difference with respect to the ozone soundiagsl
synoptic situation. The radius of 300 km around the sitd she time frame of two hours are applicable in most
meteorological conditions. The ultimate aim was toda ozone sonde Sodankyld and Jokioinen sites every time whe
GOMOS occultion was in the vincinity. The launch time svadjusted to be approximately one hour before the
GOMOS overpass, so that the sonde had time to rise @p tan height before the GOMOS measurement. In staistic
sense these goals were achieved in the majority afscabhe collocated occultations are listed in the t@blén the
table the processed flag indicates if the occultaitoprocessed and available. There is also a flagchvimdicates if it
has been requested from ESA. Balloon campaign soundirgssted in the table 3. Overall quality of ozone sounding
data is excellent. All data flaws are flagged or the ahsgarded (also indicated in the table 3.).

The validation campaign over Sodankyla and Jokioiners sikes started on 15 th of August 2002 and is still continuing
until the end of the January 2003. The campaign was planoeddtting 30 co-located observations for GOMOS
measurements. The prolonging of the campaign is due tiath¢hat available GOMOS occultations over the sitage
been more sparse than assumed during the campaing plannireg phgiow, the goal will be fulfilled well before the
end of the January 2003.

During the early phase of the campaign, before th& fiequest for the processed GOMOS data on September, all
possible overpasses were utilized. This period consistédlyran bright limb observations and the quality of G10OS

data was poor. Since that only the dark limb measuressate included, and in the most cases only with thghest
stars of magnitude below 2 or even 1. This has causedd faght time work for our sounding crew on the latdrgse

of the campaign. GOMOS data from this period is not pesed yet.

The other sites, Kiruna and Marambio have participatatt Wieir regular observations. The matching soundings with
GOMOS observations are referred in the table 2 aglantal hits. The observations of ground based instnimeere
used for quality check of ozone soundings (See table 3.).



Table 2.Collocated occultations during validation campaign 15™ Aug — 20" Dec 2002.

Sodankyla (so) *
GOMOS occultations [Validation campaign]

ORBIT | Star_ID | Time Date UTC_Time |Longitude | Latitude |Altitude | Magnit. | Bright limb Temp. |GS_dist.| GS_Az Processed Data Request
2400 155 958 15-AUG-2002 23.77 66.72 20 2.90 1 6600 145.6 241.3 1 1
2467 168 962 | 20-AUG-2002 :40: 28.04 68.72 20 2.99 1 11000 160.9 20.2 1 1
2481 168 963 21-AUG-2002 10:09:25 36.29 68.15 20 2.99 1 11000 415.4 73.4 1 1
2937 140 995 22-SEP-2002 28.66 65.65 20 2.83 1 26000 211.0 154.3 1 1
3391 1348.7 | 23-OCT-2002 23.80 66.20 20 2.83 0 5600 182.1 223.9 0 1
3491 1411.3 | 30-OCT-2002 29.00 67.50 20 2.83 0 5600 104.5 78.1 0 1
3531 1663.9 | 02-NOV-2002 23.10 69.70 20 2.04 0 4500 300.4 333.3 0 1
3580 06-NOV-2002 33.80 66.00 20 0.10 0 14000 352.1 0 1
3602 1677.6 | 07-NOV-2002 30.24 69.30 20 2.04 0 4500 262.0 32.9 0 1
3609 1953.6 | 08-NOV-2002 5:20:11 21.80 66.90 20 0.10 0 14000 216.6 258.2 0 1
3623 1937.3 | 09-NOV-2002 4:48:18 27.50 68.10 20 0.10 0 14000 92.8 23.0 0 1
3824 33 2059.4 | 23-NOV-2002 5:50:41 21.24 66.11 20 1.77 0 30000 275.1 242 0 1
3838 33 2046.2 | 24-NOV-2002 5:18:51 27.99 67.3 20 1.77 0 30000 59 96.8 0 1
3953 27 2141.6 | 02-DEC-2002 6:09:18 24.94 68.86 20 1.64 0 26000 180.4 337.9 0 1
3954 146 2364.2 | 02-DEC-2002 7:53:37 28.60 64.62 20 2.87 0 15200 318.4 162.7 0 1
3967 27 2133.7 | 03-DEC-2002 5:37:33 32.76 69.75 20 1.64 0 26000 365.1 40.3 0 1
3968 13 3968.0 | 03-DEC-2002 7:20:20 23.95 67.86 20 0.87 0 3800 126.0 297.0 0 1

Jokioinen (jo)
GOMOS occultations [Validation campaign]

ORBIT | Star_ID | Time Date UTC_Time |Longitude | Latitude |Altitude | Magnit. | Bright limb Temp. |GS_dist.| GS_Az Processed Data Request
2888 991.8 | 18-SEP-2002 20:19:25 20.70 58.60 20 1.17 0 9700 289.0 0 1
2988 998.8 | 25-SEP-2002 | 19:59:36 20.10 58.80 20 117 0 9700 292.8 0 1

Marambio (ma)
GOMOS occultations [Accidental hits, 14 Jul - 21 A ug]

ORBIT | Star_ID | Time Date UTC_Time |Longitude | Latitude |Altitude | Magnit. | Bright limb Temp. |GS_dist.| GS_Az Processed Data Request
1937 925.4 | 14-JUL-2002 10:43:54 296.20 -63.21 20 2.87 15200 366.2 0 1
2222 945.4 | 03-AUG-2002 8:37:40 297.67 -65.16 20 0.87 3800 285.8 0 1
2223 945.4 | 03-AUG-2002 10:15:35 308.31 -65.84 20 3.02 22000 296.0 0 1
2279 949.3 | 07-AUG-2002 8:12:16 297.24 -63.76 20 0.87 3800 298.6 0 1
2380 956.4 | 14-AUG-2002 9:30:20 303.92 -64.64 20 3.02 22000 55.4 0 1
2478 963.2 | 21-AUG-2002 5:55:13 304.30 -60.13 20 1.64 26000 459.1 0 1

Table 3. Collocated validation campaign ozone soundingsy;(BO3=Bad O3, MP=Minor Problem, and OK=0Okay)

Ozone soundings Plots
Filename | Filename_HDF | Launchtime (utc) | Flag | Note | Filename
50020815.p17 balloon_sonde.o3_fmi000_sodankyla_s2_20020815t170900z_002.hdf OK S02400_155
50020820.p11 balloon_sonde.o3_fmi000_sodankyla_s2_20020820t111200z_002.hdf 11:12 OK S02467_168
50020821.p11 balloon_sonde.o3_fmi000_sodankyla_s2_20020821t111400z_002.hdf 11:14 OK S02481_168
50020922.p06 balloon_sonde.o3_fmi000_sodankyla_s2_20020922t054600z_002.hdf 5:46 MP BO3 above 34484 m. S02937_140
s0021023.p24 23:31 OK
s0021030.p23 23:14 OK
50021102.p17 17:28 MP BO3 above 33464 m.
s0021106.p04 3:43 OK
s0021107.p17 16:59 OK
s0021108.p04 4:19 OK
s0021109.p05 5:23 OK
s0021123.p05 6:48 OK
s0021124.p04 6:19 OK
s0021202.Q05 7:09 OK
s0021202.Q05 7:09 OK
50021203.Q06 8:20 OK  Low burstat 62.5 hPa (18.4 km)
50021203.Q06 8:20 OK  Low burstat 62.5 hPa (18.4 km)
Ozone soundings Plots
Filename | Filename_HDF Launchtime (utc) | Flag | Note | Filename
j0020918.p17 9 oK
j0020925.p17 17:08 MP Maybe too high O3-profile.
Ozone soundings Plots
Filename | Filename_HDF Launchtime (utc) | Flag | Note Filename
ma020714.p11 11:04
ma020803.p11 11:11
ma020803.p11 11:11
ma020807.p11 11:14
ma020814.p11 11:15
ma020821.p11 11:08




5. INTERCOMPARISON RESULTS

As it is known, the late availability of only sparskatasets have delayed analysis activities. For thisoreasly a
preliminary analysis have been made from individualamations produced by the validation campaign. Anyhow, esom
statistically-relevant results for quality assessniente been produced from the global reference datasbt3}. These
results and examples of two individual intercomparisorspaesented in this chapter.

5.1 Individual intercomparisons

The bottle neck for utilization of the validaton caaign data has been the inavailability of the process@dGS data
for collocated soundings of our validation campaign. Only swsults are from the early phase of validation acesti
which consists of only four bright limb collocated octatlons. The analysis of this sparse set of measurenenist
statistically sensible and the results are not reggbttere. Instead of this, an example of the quality ofliight limb
measurements, one collocated occultation over Sodaskgén 20.8.2002 is shown here in Fig 2a. It is cleanfithe
figure 2a. that for the bright limb measurements langeillations and negative bias are characteristitodking at the
temperature plot, it is obvious in this case that #mperature profile is derived from the ECMWF —analyiigg not a
GOMOS measurement.
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MV=288 T=11000K Star_ID=168 Bright MV=2.03 T=4500K Star_ID=52 Dark
Satellite: Lat.= 48.4, Lon.=0.3845 Satellite: Lat.= 81.1, Lon.=—-112.5
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Figs. 2a and 2b. a) GOMOS bright limb measurement swelankyla (black) plotted with collocated Gounding
(red). b) GOMOS dark limb measurement over Sodankykici) plotted with collocated ozone sounding (red)

The performance of GOMOS instrument is clearly bettedark limb measurements (Figure 2b.) compared to the
bright limb measurements. There is no observahde,bbut the lower stratospheric part of the profilelmracterized
usually with large oscillations, which grow rapidly witthecreasing altitude. Above approximately 20 km GOMOS



follows nicely the ozone sounding profile until the apgimate height of 35 km where the GOMOS measurementssta
to osclillate slightly more.

5.2 Statistical analysis for dark limb measurements

The main part of the validation work in G-HiLat (AO 428as been done in statistical analysis of the referelataset

(v. 5.3). These GOMOS meassurements have been validgs#sa ozone soundings, which have been stored in the
NILU Cal/Val database. The criteria for selection @jfllocated data is based on the horizontal distance tame
difference with respect to the ozone soundings. Thiergai for horizontal distance is 1000 km distance liinitd + 4
latitude degrees. The time difference criteriaig8 hours. In addition, also all bright limb measurensenere singled
out. The previous criteria give 19 for the total numbércollocated measurements. This ozone sonde dateois f
Sodankyla, Payerne, Hohenpeissenberg and Scoresbysundrbigespecifications of collocated occultations aseeti

in the table 4. and the ozone soundings in the table 5anlaéysis does not make difference between the temperat

the magnitude of the stars since the number of theocated measurements was decided to be not sufficierthie
kind of analysis. Though, the temperatures and magnitafiégee stars are reported in the table 4.

Table 4. Collocated occultations from reference dataset

Hohenpeissenberg (ho)
GOMOS occultations [Accidental hits, Time +/- 48 h , Dist. 1000 km & lat +/- 4 deg., Software version 5.3]

ORBIT | Star_ID | Time Date UTC_Time |Longitude | Latitude |Altitude | Magnit. | Bright limb Temp. |GS_dist.| GS_Az Processed Data Request
3060 84 30-SEP-2002 20:37:50 21.16 41.73 20 2.40 0 4500 840.2 1 0
3060 84 30-SEP-2002 20:37:50 21.16 41.73 20 2.40 0 4500 840.2 1 0
3075 84 01-OCT-2002 21:46:53 3.40 44.85 20 2.40 0 4500 654.4 1 0
3075 84 01-OCT-2002 21:46:53 3.40 44.85 20 2.40 0 4500 654.4 1 0

Payerne (pa)
GOMOS occultations [Accidental hits, Time +/- 48 h , Dist. 1000 km & lat +/- 4 deg., Software version 5.3]

ORBIT | Star_ID | Time Date UTC_Time |Longitude | Latitude |Altitude | Magnit. | Bright limb Temp. |GS_dist.| GS_Az Processed Data Request
3061 84 30-SEP-2002 22:18:26 -4.03 44.72 20 2.40 0 4500 885.3 1 0
3061 84 30-SEP-2002 22:18:26 -4.03 44.72 20 2.40 0 4500 885.3 1 0
3075 84 01-OCT-2002 21:46:53 3.40 44.85 20 2.40 0 4500 353.1 1 0
3075 84 01-OCT-2002 21:46:53 3.40 44.85 20 2.40 0 4500 353.1 1 0

Scoresbysund (sc)
GOMOS occultations [Accidental hits, Time +/- 48 h , Dist. 1000 km & lat +/- 4 deg., Software version 5.3]

ORBIT | Star_ID | Time Date UTC_Time |Longitude | Latitude |Altitude | Magnit. | Bright limb Temp. |GS_dist.| GS_Az Processed Data Request
3061 52 30-SEP-2002 22:25 4.60 71.00 20 2.04 0 4500 1 0
3090 52 02-OCT-2002 23:02:48 -4.58 71.30 20 2.04 0 4500 637.4 1 0
3091 52 03-OCT-2002 0:43:25 -30.01 71.22 20 2.04 0 4500 302.6 1 0
3097 52 03-OCT-2002 10:47:01 -1.30 71.28 20 2.04 0 4500 754.3 1 0
Sodankylé (so)
GOMOS occultations [Accidental hits, Time +/- 48 h , Dist. 1000 km & lat +/- 4 deg., Software version 5.3]
ORBIT | Star_ID | Time Date UTC_Time |Longitude | Latitude |Altitude | Magnit. | Bright limb Temp. |GS_dist.| GS_Az Processed Data Request
3060 52 30-SEP-2002 20:44:46 32.54 71.34 20 2.04 0 4500 495.1 1 0
3061 52 30-SEP-2002 22:25:22 7.28 71.33 20 2.04 0 4500 867.9 1 0
3074 52 01-OCT-2002 20:13:12 39.19 71.30 20 2.04 0 4500 654.5 1 0
3075 52 01-OCT-2002 21:53:47 13.89 71.29 20 2.04 0 4500 657.6 1 0
3088 52 02-OCT-2002 19:41:36 45.75 71.25 20 2.04 0 4500 859.1 1 0
3089 52 02-OCT-2002 21:22:12 20.60 71.28 20 2.04 0 4500 490.6 1 0
3103 52 03-OCT-2002 20:50:38 27.05 71.18 20 2.04 0 4500 420.5 1 0



Table 5. Collocated ozone soundings with referenceseéata

Ozone soundings
Filename
ho020930.b04
ho021002.b04
ho020930.b04
ho021002.b04

Ozone soundings
Filename
pa020930.b12
pa021002.b12
pa020930.b12
pa021002.b12

Ozone soundings

Filename |
s$c021004.t12
s$c021004.t12
s$c021004.t12
sc021004.t12

Ozone soundings
Filename
s0021002.p12
s0021002.p12
s0021002.p12
s0021002.p12
s0021002.p12
s0021002.p12
s0021002.p12

Filename_HDF

balloon_sonde.o3_dwd001_hohenpeissenberg_s2_20020930t044058z_001.hdf
balloon_sonde.o3_dwd001_hohenpeissenberg_s2_20021002t043900z_001.hdf
balloon_sonde.o3_dwd001_hohenpeissenberg_s2_20020930t044058z_001.hdf
balloon_sonde.o3_dwd001_hohenpeissenberg_s2_20021002t043900z_001.hdf

Filename_HDF
balloon_sonde.o3_mch001_payern_d2_20020930t110400z_001.hdf
balloon_sonde.o3_mch001_payern_d2_20021002t110400z_001.hdf
balloon_sonde.o3_mch001_payern_d2_20020930t110400z_001.hdf
balloon_sonde.o3_mch001_payern_d2_20021002t110400z_001.hdf

Filename_HDF
balloon_sonde.03_dmi001_scoresbysund_s2_20021004t113758z_001.hdf
balloon_sonde.03_dmi001_scoresbysund_s2_20021004t113758z_001.hdf
balloon_sonde.03_dmi001_scoresbysund_s2_20021004t113758z_001.hdf
balloon_sonde.03_dmi001_scoresbysund_s2_20021004t113758z_001.hdf

Filename_HDF
balloon_sonde.03_dmi001_scoresbysund_s2_20021004t113758z_001.hdf
balloon_sonde.03_dmi001_scoresbysund_s2_20021004t113758z_001.hdf
balloon_sonde.03_dmi001_scoresbysund_s2_20021004t113758z_001.hdf
balloon_sonde.03_dmi001_scoresbysund_s2_20021004t113758z_001.hdf
balloon_sonde.03_dmi001_scoresbysund_s2_20021004t113758z_001.hdf
balloon_sonde.03_dmi001_scoresbysund_s2_20021004t113758z_001.hdf
balloon_sonde.03_dmi001_scoresbysund_s2_20021004t113758z_001.hdf

Launch time (utc)

30-SEP-2002 / 4:00
02-OCT-2002 / 4:00
30-SEP-2002 / 4:00
02-OCT-2002 / 4:00

Launch time (utc)
30-SEP-2002/12:00
02-OCT-2002 / 12:00
30-SEP-2002/12:00
02-OCT-2002 / 12:00

Launch time (utc)
04-OCT-2002 / 12:00
04-OCT-2002 / 12:00
04-0OCT-2002 / 12:00
04-OCT-2002 / 12:00

Launch time (utc)
02-OCT-2002 / 12:00
02-OCT-2002 / 12:00
02-OCT-2002 / 12:00
02-OCT-2002 / 12:00
02-OCT-2002/ 12:00
02-OCT-2002 / 12:00
02-OCT-2002 / 12:00

| Flag |
OK
MP
OK
MP

| Flag |
OK
OK
OK
OK

| Flag |
OK
OK
OK
OK

| Flag |
OK
OK
OK
OK
OK
OK
OK

Plots
Note |

ho3060_84_1
No ozone data above 8.03 hPa. Ho3060_84
Ho3075_84
No ozone data above 8.03 hPa. ho3075_84_1

Plots
Note

pa3061_84_1
Pa3061_84
pa3075_84_1
Pa3075_84

Plots
Note

Plots
Note |

S03060_52
S03061_52
S03074_52
S03075_52
S03088_52
S03089_52
S03103_52

Filename

Sc3061_52
Sc3090_52
Sc3091_52

Filename

Filename

Filename

The analysis for the selected set of data was maddertkie height interval from 15 km to 35 km. The limitihgight
on the top of the layer is the burst level of ozasmde balloons and the lower boundary is set by thead#rGOMOS
observation. Because the resolution of compared prodsictghier different and the number of observationgmstéd,

the standard deviation, STD, (eq. 1.) and the relativeetkfiice (eq. 2.) are calculated in 3 km thick height caiego
Tabulated values of the analysis is shown in the tabln€.visualised in the panels of figure 3.
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Fig 3. Validation results for reference dataset v.4. b§ Absolute difference in ozone local density betwe&@MOS

and sonde measurements®{ie- O%omoy, IS plotted as a function of height for each of thed@nparison (black
profiles). STD (eq 1.) is plotted in red for each laybj.The relative difference in ozone local density istfgd as a
function of height for each of the 19 comparison (blackfipes). Relative difference (eq. 2.) is plotted in red fmach

layer.

Table 6. Validation results for reference dataset v.4

Layer Number of | Standard deviation| Relative difference
[km] | samples[N]| (molxcm®)x10%? [%0]
.. -12 49 5.50 687
12-15 89 2.30 224
15-18 91 1.07 37
18-21 67 0.57 15
21-24 57 0.56 17
24-27 51 0.46 16
27-30 42 0.40 17
30-33 40 0.33 23
33- ... 28 0.23 24




5.4 Conclusions from the Statistical analysis

Generally, the first indications under the individuabfile comparisons are that ozone data acquired in tark is
reasonable (in particular low bias), and under othecucirstances (bright limb) the data quality is poor. Ereor
analysis of bright limb data is not presented here,esitihe lack of collocated measurements in bright limbl #me
unrealistict nature of the current results.

Under these circumstances, only the statistical amalyf the dark limb measurements of reference daf@sét.3) is
presented here. These GOMOS meassurements have Iieltechagainst ozone soundings, which have been siored
the NILU Cal/Val database. The total amount of colted measurements was 19.

From the statistical analysis one can draw the follconclusions for dark limb measurements:

¢ No observable bias for GOMOS O3

« At 18- 30 km height, GOMOS 03 has best quality, relatiféeerences between 15-17 %
«  Above 30 km height, relative differences increase sligtal24%

¢ Under 18 km height large deviations, when relative diffeesngp to several hundred %



