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1 Intr oduction

This technical note contains summary descriptions of the climatological and spectroscopic da
basesequired fotthe execution of the GOME Level 1 to 2 Data Processing Chain. Data bases hav
been taken directly from the GOMEware (the scientific software developed for GOME processing
packageand from other literature sources.

GOME Level 1 to 2 software data bases are divided into 6 general classes as follows:
Cross—section databases: Absorption cross—sections for GOME trace gases including Ring;

Surface databases: Global surface albedo, global vegetation index, global topography
other surface reflectance data;

Profile databases: Pressure, temperature, trace gas concentration profiles;

Spectroscopic databases: Slit function, @ opticaldepths, other reference spectra such as un
dersampling correction pseudo— cross—sections;

Aerosol data bases: Particle loading, attenuation properties, phase functions;
Cloud databases: Cloudtop reflectancegarticle extinction and scattering properties.

Section2 outlines the information containgrtthe summary descriptions — each database is charac
terisedwith a brief description followed by notes on units, dimensions and errors (the latter wher
applicable) Some remarks follow on the purpose and usage of theash@kan the control parame
tersfor data base extraction. The software notes supplyaime of the FORRAN 77 Block Data

file in which the data set appears, plus the format and approximate size of the corresponding obj
file. Every data set contains at least one source reference.

Sections3 and 4 contain summaries for all those GOME databases whessanteal for the opera

tional Level 1 to 2 processing chain (the DOAS total column retrieval process). Section 3 is devote
to cross—sections onlyith separate entries for each trace gas species (including Ring); section -
deals with essential data bases from the other five general classes.

In the interests ofompletenessummary tables of those databases not directly used in the GDP
retrievalalgorithm are gathered in the Appendix A. Some of these are additional data bases requir
for the simulation ofSOME Level 1 data; some will be needed for more sophisticated profile re
trievalalgorithms. Mention is made of the application of these data sets in scientific and testing col
texts(for example with the raw data simulator).

Appendix B is a compilation of source references for the special scenarios data set.

Specialthanks are due to R. Guzzi (surface data), D. Diebel (sgeeiaarios, cross—section data
basaeview), K. Chance (solar spectra, BrO Rilgoretical Ring, air—to—vacuum- corrected BrO,
BrOFTS, HCHO FTS, BrO undersampliogrrection), J. Lavagnino (GOMEware programming),
T. Kurosu (cloud top reflectances),Richter (hand—shifted and air—-to—vacuum- correctgdi®-
to—vacuum-corrected OCIO), M. duntas(theoretical Ring), A. Turk/M.Eisinger (S@BM), J.
Orphal (O3 FTS), P Stammes (document review).
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2 Explanation of Data Base Summaries

The following notes are intended as a guide to the data base summaries.

Type of Data base
Name of Data Set

Description

Dimensions/Size

Physical Units

Reference/Source

Error

Functional usage

Selection Control

Data Library

SoftwareFormat

Otherremarks

Surface, Profiles, Cross—sections, Spectroscopic, Aerosols, Clouds
Brief name (3 to 5 words).

Concisescientific description of contents (each part is described sep
arately).

Numberof data points and dimensions of definargays (for exam
ple number of wavelengths at which cross sections are specified).
[Sub—section®ef the data bases may havdehiént dimensions].

Units for the data quantities. These are standardised wherever pos
sible—for example, all trace gas concentration profiles are expressed
asnumber mixing ratios, all crosections (except £) have units
cm?.molL. Not all data have physical units (indices, unit less ratios,
etc.).

Journalor document reference given where possible. Private com
municationsare mentioned in full.

An a priori error value can be assigned to most climatological data
inputsto retrieval and sensitivity analyses; tisimentioned explicit

ly in the text. For cross—sections, an examination of the source refer
enceshas yielded a mixed bag of error specifications; some i per
cent,some as 2-sigma confidenedile others are absent. (Percent
unlessotherwise specified).

Indicationof application of data base in main Level 1 to 2 software
algorithms (e.g. concentration profile ingatAir Mass Factor rou
tine, input reference spectra to DOAS fitting algorithm, etc.). Some
datasets have several applications.

Indicationof controlling parameters for the selection of appropriate
extractiondrom the data bases. In many cases, these are the geoloca
tion parameters (time, viewing geometsyrface locations). Other
parametersnay be fixed (e.g. trace gas molecule flags). The term
"discretion” means operator—controlled input, andash does not
apply to the GOMEbperational processing chain.

Nameof the Block data file which contains data base. All files have
the extension ".f", except the special scenarios data base (extension
".PAR").

Variabletype, precision of format, size of Fortran 77 object Alié.
format specifications are taken from Fortran 77 langu&geition.

As appropriate.
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3 Cross—section Data Bases

3.1 BrO cross—sections

Cross—sectiodata bases are presented in alphabetical order for the trace gas absorbers inthe GO

range.
Typeof Data Base
Name of Data Set
Description

Dimensions/Size

Physical Units
Errors
Reference Source

Functional Usage

Control Selection

Data Library

Software Format

Other Remarks

Cross—section
BrO absorption cross—section
Wavelengths and Absorption Cross—sections for trace gas BrO.

1926 Cross—section values from 312.37388.257 nm, resolution
0.04nm. Total entries 2 x 1926.

cm?.mot1,
0.1 nm on wavelength. 1-sigma error 8%.
[A51]

Referencespectrum irDOAS fitting algorithm; also cross—sections
requiredfor calculation of trace gas absorptiarthe AMF and other
radiativetransfer algorithms.

Presence of BrO as a contributing spe@entrolled by a logical
flag.

GSPECLIB.f

ASCII real numbers. Format F10.5 wavelengths, 1PE13.7 cross—
sectionsSize of Database 16.983 Kb.

The original spectrum has been modified due to the air—to—vacuum
shift (Edlen 1966) and it has been hand-shifted by 0.17nm towards
longer wavelengths (Richter 2000).
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3.2 CIO cross—sections

Type of Data Base Cross—section

Name of Data Set CIlO absorption cross—section

Description Wavelengths and Absorption Cross—sections for trace gas CIO.

Dimensions/Size 937 Cross—section values from 236.518 to 312.385nesyglution
0.081nm. Total entries 2 x 937.

Physical Units cm?.mot1,

Errors 1-sigma 5-10%

Reference Source [A37]

Functional Usage Referencespectrum irDOAS fitting algorithm; also cross—sections

requiredfor calculation of trace gas absorptiarthe AMF and other
radiativetransfer algorithms.

Control Selection Presence of ClO as a contributing species is controlled by a logical
flag.

Data Library GSPECLIB.f

Software Format ASCII real numbers. Format F8.4 wavelengths, 1PE13.7 cross—sec

tions. Size of Database 7.496 Kb.

Other Remarks
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3.3 HCHO cross—sections

Type of Data Base
Name of Data Set
Description

Dimensions/Size

Physical Units
Errors
Reference Source

Functional Usage

Control Selection

DataLibrary

Software Format

Other Remarks

Cross—section
HCHO absorption cross—section
Wavelengths and Absorption Cross—sections for trace gas HCHO.

5048 Cross—section values from 224.58 to 375.99 nm, resolution
0.004nm. Total entries 2 x 5048.

cm?.mol=,
Not available.
[A26]

Referencespectrum irDOAS fitting algorithm; also cross—sections
requiredfor calculation of trace gas absorptiarthe AMF and other
radiativetransfer algorithms.

Presencef HCHO as a contributing speciegontrolled by a logical
flag.

GSPECLIB.f

ASCII real numbers. Format F8.4 wavelengths, 1PE13.7 cross—sec
tions. Size of Database 41.944 Kb.
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3.4 NO» cross—sections

Type of Data Base
Name of Data Set
Description

Dimensions/Size

Physical Units

Errors

Reference Source

Functional Usage

Control Selection

Data Library

Software Format

Other Remarks

Cross—section
NO-» absorption cross—sectior{part 1)
Wavelengths and Absorption Cross—sections for trace gas NO

20387 Cross—section values from 200.1 to 709.75 nm, resolution
0.025nm. Total entries 2 x 20387.

cm?.mol=,

0.01 nm quotedor wavelength. 3% (500-600 nm), 13% (200-250
nm).

[A37]

Reference spectrum MOAS fitting algorithm; also cross—sections
requiredfor calculation of trace gas absorptiarthe AMF and other
radiativetransfer algorithms.

Presencef NO, as a contributing species is controlled by a logical
flag.

GSPECLIB.f

ASCII real numbers. Format F8.4 wavelengths, 1PE13.7 cross—sec
tions. Size of Database 163.096 Kb.

Some doubt over wavelength registration of these results.
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Type of Data Base
Name of Data Set

Description
Dimensions/Size
Physical Units

Errors

Referencesource

Functional Usage

Control Selection

Data Library

Software Format

Other Remarks

Cross—section
NO-» absorption cross—sectior{part 2)

Wavelengths and Absorption Cross—sectiongrimre gas N@at 7
temperatures

1748Cross—section values from 313.1 to 567.73 nm, resolution 0.14
nm. Total entries 2 x 1748 x 7 = 24472

cm?.mol=,

Wavelength accuracy around 0.1nm. Cross—seelimrsbetween
1% and 15%, depending on temperature regime (see paper for de
tails).

[A20]

Referencespectrum irDOAS fitting algorithm; also cross—sections
requiredfor calculation of trace gas absorptiarthe AMF and other
radiativetransfer algorithms.

Presencef NO, as a contributing species is controlled by a logical
flag.

GSPECLIB.f

ASCII real numbers. Format E10vavelengths, 1PE10.5 cross—
sectionsSize of Database 220.634 Kb.

The data basmcludesdata from 4 grating positions and therefore
thereare 3 discontinuities in the wavelength axis. These occur at
380.905nm, 440.93 nm and 501.03 nm.
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3.5 NOjcross—sections

Type of Data Base
Name of Data Set
Description

Dimensions/Size

PhysicalUnits
Errors
Reference Source

Functional Usage

Control Selection

Data Library

Software Format

Other Remarks

Cross—section

NO3 absorption cross—section

Wavelengths and Absorption Cross—sections for trace gas NO

341 Cross—section values:

(a)from 400.0 to 599.0 nm at resolution 1.0 nm (200 data points) and
(b) from600.0 to 670.0 nm at resolution 0.5 nmotal entries 2 x 341.
cm?.mot1,

13%

[A37], [A29], [A53]

Referencespectrum irDOAS fitting algorithm; also cross—sections
requiredfor calculation of trace gas absorptiarthe AMF and other
radiativetransfer algorithms.

Presencef NOs as a contributing species is controlled by a logical
flag.

GSPECLIB.f

ASCII real numbers. Format F8.4 wavelengths, 1PE13.7 cross—sec
tions. Size of Database 2.728 Kb.
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3.6 O cross—sections
Type of Data Base
Name of Data Set
Description

Dimensions/Size

Physical Units
Errors
Reference Source

Functional Usage

Control Selection

DataLibrary

Software Format

Other Remarks

Cross—section
O5 absorption cross—section
Wavelengths and Absorption Cross—sections tor O

1456Cross—section values from 650.0 to 795.5atmesolution 0.1
nm. Total entries 2 x 1456.

cm?.mol=,
TBD
[A8]

Referencespectrum irDOAS fitting algorithm; also cross—sections
requiredfor calculation of trace gas absorptiarthe AMF and other
radiativetransfer algorithms.

Presencef O, as a contributing species is controlled by a logical
flag.

GSPECLIB.f

ASCII real numbers. Format F8.4 wavelengths, 1PE13.7 cross—sec
tions. Size of Databasel1648 Kb.

Theuse of cross—sections for the &sorption in the A and B bands
(760and 687 nm) is a poor substitute for the more accuratéyine
line treatment. This data set is not used in the cloud pre—processing
algorithm.The AMF for Q isa useful indicator for the radiation path
length.
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3.7 Qg4 cross—sections

Type of Data Base
Name of Data Set

Description

Dimensions/Size

Physical Units
Errors
Reference Source

Functional Usage

Control Selection

Data Library

Software Format

OtherRemarks

Cross—section
02-02 absorption coss—section

Wavelengthsand Absorption Cross—sections for O2—-02 collision
complex

(2)3770 Cross—section valueem 300.087 to 677.087 nm at resolu
tion 0.1 nm;

(b) 902 values from 1000.0 td36.0 nm at resolution 0.1/0.2 nm.
Total entries 2 x (3770+902) = 9344.

cmP.molecule-2. Scaled by factor 1d0.
10% (2—sigma confidence).
[A17]

Referencespectrum irDOAS fitting algorithm; also cross—sections
requiredfor calculation of trace gas absorptiarthe AMF and other
radiativetransfer algorithms.

Presencef O2-02 as a contributing species is controlled by a log
ical flag.

GSPECLIB.f

ASCII real numbers. Format F10.5 (a), F8.3 (avelengths,
1PEL.5 (a), 1PE13.7 (b) cross—sections. Size of Database 38.934
Kb.

Thefirst segment (a) has been corrected for the air—to—vacuum shift
andit has been hand-shifted by Richter (JA30]) by about 1nm to
wards longer wavelengths. Additionallteps have been removed
by interpolation.
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3.8 O3 cross—sections
Type of Data Base
Name of Data Set
Description

Dimensions/Size

PhysicalUnits

Errors

Reference Source

Functional Usage

Control Selection

Data Library

Software Format

Other Remarks

Cross—section
O3 absorption cross—sectiongpart 1)
Wavelengths and Absorption Cross—sections tor O

(a) 5122 points from 184.9277 to 253.7595 nm at resolution 0.134
nm (short—-wave);

(b) 2408 points from 253.7749 to 365.3635 atmesolution 0.0357
rising to 0.06 nm Idartley—Huggins);

(c) 4373 points from 407.8 nm to 845.0 nm at resolution 0.1 nm
(Chappuis).

cm2.mol-1.

(a) not known;

(b) 0.025 nm wavelength, 1% cross—section;
(c) none available.

[A55], [A2], [A56], [A22]

Referencespectrum irDOAS fitting algorithm; also cross—sections
requiredfor calculation of trace gas absorptiarthe AMF and other
radiativetransfer algorithms. &ftical total columrof Oz is the key
output of GDP Level 1 to 2 Processing.

Presencef Oz controlled by logical molecule flags, witlseparate

flag set for Q as a retrieval species. For wavelengths in the Hartley—
Hugginsrange, suitable temperatures are required to perform the
"Bass—Paurfit to the true @ cross—section.

GSPECLIB.f

ASCIl Real Numbers. Format F8.4 wavelengths, 1PE&®%s—
sectionsSize of data set 95.224 Kb.

For other Hartley—Huggins cdgients, see next page.
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Type of Data Base
Name of Data Set

Description

Dimensions/Size

Physical Units

Errors
Reference Source

Functional Usage

Control Selection

Data Library

Software Format

Other Remarks

Cross—section
O3 absorption cross—sectiongpart 2)

First and second order fitting cdiefents forthe Hartley—Huggins
AbsorptionCross—sections for£0

2 coeficients at 2408 points from 253.7749 to 365.3635 nm at reso
lution 0.0357 rising 0.06 nm.ofal 2 x 2408 points.

K-1 cn? mot (first coeficient); K2 cn? mot? (secondcoefi-
cient).

Completecross sections (including temperature correction 1%
[A2], [A27]

Coeficientsused to correct for the trugg@ross—section in the Hart
ley—Hugginswavelengths.

Invoked only for wavelengths in the Hartley—Huggins range
(253-365m, but mainly significant above 335 nm). Otherwise con
trol as for Q cross—sections (see previous page).

GSPECLIB.f

ASCIl Real Numbers. Format F8.4 wavelengths, 1PE&®&%s—
sectionsSize of data set 19.264 Kb.

Total size of data base 24.488 Kb.
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3.9 OCIO cross—sections

Type of Data Base
Name of Data Set
Description

Dimensions/Size

Physical Units
Errors
Reference Source

Functional Usage

Control Selection

DataLibrary

Software Format

Other Remarks

Cross—section
OCIO absorption cross—sections
Wavelengths and Absorption Cross—sections for trace gas OCIO.

2923 Cross—section values from 242.59 to 472.80 nm at resolution
0.072 nm. ®tal entries 2 x 3210.

cm2.mol 1,
7% (2—sigma confidence)
[A51]

Referencespectrum irDOAS fitting algorithm; also cross—sections
requiredfor calculation of trace gas absorptiarthe AMF and other
radiativetransfer algorithms.

Presencef OCIO as a contributing speciesontrolled by a logical
flag.

GSPECLIB.f

ASCII real numbers. Format F8.4 wavelengths, 1PE13.7 cross—sec
tions. Size of Database 27.256 Kb.

Low—temperaturgpectrum chosen (trace gas only present in special
circumstances, at these temperatures). Data has been air—to—vacuut
correctedby Richter ([A30]).
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3.10 SO, cross—sections

Type of Data Base
Name of Data Set
Description

Dimensions/Size

Physical Units
Errors
Reference Source

Functional Usage

Control Selection

Data Library

Software Format

Other Remarks

Cross—section
SO, absorption cross—section
Wavelengths and Absorption Cross—sections for trace gas SO

5625 Cross—section values from 227.34 to 339.82 nm, resolution
0.02nm. Total entries 2 x 5625.

cm2.mol—L,
lessthan 2%.
[A21]

Referencespectrum irDOAS fitting algorithm; also cross—sections
requiredfor calculation of trace gas absorptiarthe AMF and other
radiativetransfer algorithms.

Presence of Sfas a contributing species is controlled Hggical
flag.

GSPECLIB.f

ASCII real numbers. Format F8.4 wavelengths, 1PE13.7 cross—sec
tions. Size of Database 45.0 Kb.
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3.11 H,0 cross—sections

Type of Data Base
Name of Data Set

Description

Dimensions/Size

Physical Units
Errors
Reference Source

Functional Usage

Control Selection

Data Library

Software Format

Other Remarks

Cross—section
H->O Continuum

Wavelengthsaand Absorption Codicients for trace gas 0 (self-
andforeign—broadened contributions to continuum spectrum).

1602points for wavelengths amadntributions from self-broadening
termat 296K, self-broadening term at 260K and Foreign—breaden
ing term at 296K. Range 500.0 nm to 2506.266 nm at reso@ion
cm~1. Total entries 6 x 1602.

cm3.mol-1. Scaled by 160
5-25%
LOWTRAN data compilation, [A23].

Notused in DOAS. Interpolated to GOME wavelengths,fooehts
required for calculation of optical depths in AMF and other radiative
transferalgorithms.

H->Ois not yeselected as a contributing species above 500 nm, as itis
necessaryo compute théine absorptionn addition to the continu
um (not yet implemented).

GSPECLIB.f

ASCII real numbers. Format F8.4 wavelengths, 1PE13.7 cross—sec
tions. Size of Database 38.448 Kb.

This continuum data is Igely empirical.
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Type of Data Base
Name of Data Set
Description

Dimensions/Size

Physical Units
Errors

Referencesource

Functional Usage

Control Selection

Data Library

Software Format

Other Remarks

Cross—section
H->O Cross—sections
Wavelengths and Absorption Céeifents for trace gas 4D.

39053 points for wavelengths and cross—sections at 280 K from
409.48nm to 800.99 nm.dtal entries 2 x 39053.

cm2.mol—L,
5-25%

HITRAN 1992 datacompilation carried out by K. Chance, October
26,1993, [A35]

Reference spectrum in DOAS fitting algorithm below 500nm; also
cross—sectiongquired for calculation of trace gas absorption in the
AMF and other radiative transfer algorithms.

Presencef H,O as a contributing species is controlled by a logical
flag.

GSPECLIB.f

ASCII real numbers. Format F6.2 wavelengths, 1PE10.4 cross—sec
tions. Size of Database 314.007 Kb.

Thespectrum has been calculated from HITRAN 1992 line-by—line
data at 0.9 atm (= 917 hPajand 280 K using a Gaussian instrument
width. Thespectrum has been splined out to 0.01nm resolution using
NumericalRecipes ([A28]) routines SPLINEBnd SPLINT There
arel0 segments (gaps in wavelength) but data is logically ordered in
onebig segment.
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3.12 Ring spectra
Type of Data Base
Name of Data Set

Description

Dimensions/Size

Physical Units
Errors

Reference Source
Functional Usage

Control Selection

Data Library

Software Format

Other Remarks

Type of Data Base

Cross—section
Theoretical Ring (SAO)

Wavelength&ind pseudo cross—sections for Rotational Raman Scat
tering (Ring).

7801points for cross—sections from 237.00 t@m310.99 nm, 9501
points for cross—sections from 300 nm to 393.99 nm, 21701
pointsfor cross—sections from 394.00 nm to 577.99 nm, and 21701
pointsfor cross—sectiorfsom 578.00 nmto 795.00 nnofal entries
60704.In addition, 4 wavelengths at the beginning of each spectral
segment and the (constant) spectral resolution are given.

N/A
[A10]
Reference spectrum in DOAS fitting algorithm.

Presenceof Theoretical Ring spectrum as a contributing pseudo—
speciess controlled by a logical flag.

GSAORING.f

ASCII real numbers. Format F6.2 wavelengths, 1PE10.4 cross—sec
tions. Size of Database 314.300 Kb.

The theoretical Ring spectrum given here is an absolute spectrum
thatmust be transformed internally into afdiential spectrum.

Cross—section
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Name of Data Set

Description

Dimensions/Size

Physical Units
Errors

Reference Source
Functional Usage

Control Selection

Data Library

Software Format

Other Remarks

Theoretical Ring (SAO) — BrO window

Wavelength&ind pseudo cross—sections for Rotational Raman Scat
tering (Ring) for BrO fitting with molecular contributions fromy,O
and N.

2501entries for cross—sections and wavelengths from 340.00 nm to
365.00nm, respectively

N/A
[A10]
Reference spectrum in DOAS fitting algorithm.

Presencef Theoretical Ring spectrum for BrO fitting as a contrbut
ing pseudo-species is controlled by a logical flag.

GSAORING.f

ASCII real numbers. Format F9.5 wavelengths, 1PE12.10 cross—
sectionsSize of entire database 314.300 Kb.

The theoretical Ring spectrum given here is an absolute spectrum
thatmust be transformed internally into afdiential spectrum.
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Name of Data Set

Description

Dimensions/Size

Physical Units
Errors

Reference Source
Functional Usage

Control Selection

Data Library

Software Format

Other Remarks

Theoretical Ring (SAO) — ozone window (first EYGOME)

Wavelengthand pseudo cross—sections (first Eigenvector) for-Rota
tional RamanScattering (Ring) for ozone fitting, based on a GOME
sunspectrum (Orbit 17296).

177entries for cross—sections and wavelengths from 319.986 nm to
340.072nm, respectively

N/A
[A10]
Reference spectrum in DOAS fitting algorithm.

Presencef Theoretical Ring spectrum for ozone fittiwgndow as a
contributingpseudo-species is controlled by a logical flag.

GSAORING.f

ASCII real numbers. Format F9.5 wavelengths, 1PE12.05 cross—
sectionsSize of entire database 314.300 Kb.

Thetheoretical Ring spectrum given here is &déntial spectrum.
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Nameof Data Set

Description

Dimensions/Size

Physical Units
Errors

Reference Source
Functional Usage

Control Selection

Data Library

Software Format

Other Remarks

Theoretical Ring (SAO) — ozone window (second E\GOME)

Wavelengthsand pseudo cross—sections (second Eigenvyeunter
lecularcontributions fronD, and N) for Rotational Raman Scatter
ing (Ring) for ozone fitting, based on a GOME sun spectrum (Orbit
17296).

144 entries for cross—sections and wavelengths from 319.986 nm to
336.337nm, respectively

N/A
[A10]
Reference spectrum in DOAS fitting algorithm.

Presencef Theoretical Ring spectrum for ozone fittiwgndow as a
contributingpseudo-species is controlled by a logical flag.

GSAORING.f

ASCII real numbers. Format F9.5 wavelengths, 1PE12.05 cross—
sectionsSize of entire database 314.300 Kb.

Thetheoretical Ring spectrum given here is &déntial spectrum.
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Nameof Data Set

Description

Dimensions/Size

Physical Units
Errors

Reference Source
Functional Usage

Control Selection

Data Library

Software Format

Other Remarks

Theoretical Ring (SAO) — ozone window (first EY Fraunhofer)

Wavelengthand pseudo cross—sections (first Eigenvector) for-Rota
tional Raman Scattering (Ring) for ozone fitting, based on a high res
olution Fraunhofer spectrum (Kurucz).

2001entries for cross—sections and wavelengths from 320.00 nm to
340.00nm, respectively

N/A
[A10]
Reference spectrum in DOAS fitting algorithm.

Presencef Theoretical Ring spectrum for ozone fittiwgndow as a
contributingpseudo-species is controlled by a logical flag.

GSAORING.f

ASCII real numbers. Format F9.5 wavelengths, 1PE12.05 cross—
sectionsSize of entire database 314.300 Kb.

Thetheoretical Ring spectrum given here is &déntial spectrum.
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Nameof Data Set

Description

Dimensions/Size

Physical Units
Errors

Reference Source
Functional Usage

Control Selection

Data Library

Software Format

Other Remarks

Theoretical Ring (SAO) —ozone window (second EMFraunhof-
er)

Wavelengthsand pseudo cross—sections (second Eigenvyeunter
lecularcontributions fronD, and N) for Rotational Raman Scatter
ing (Ring) for ozone fitting, based on a high resolution Fraunhofer
spectrum (Kurucz).

2001entries for cross—sections and wavelengths from 320.00 nm to
340.00nm, respectively

N/A
[A10]
Reference spectrum in DOAS fitting algorithm.

Presencef Theoretical Ring spectrum for ozone fittiwgndow as a
contributingpseudo-species is controlled by a logical flag.

GSAORING.f

ASCII real numbers. Format F9.5 wavelengths, 1PE12.05 cross—
sectionsSize of entire database 314.300 Kb.

Thetheoretical Ring spectrum given here is &déntial spectrum.
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Nameof Data Set

Description

Dimensions/Size

Physical Units
Errors

Reference Source
Functional Usage

Control Selection

Data Library

Software Format

Other Remarks

Theoretical Ring (SAO-IASB) — ozone window (first EY
GOME)

Wavelengthand pseudo cross—sections (first Eigenvector) for-Rota
tional RamanScattering (Ring) for ozone fitting, based on a GOME
solarspectrum using a Gaussian slit function with FWHM = 0.162.

175 entries for cross—sections and wavelengths from 320.98 nm to
339.96nm, respectively

N/A
[A10], [A32]
Reference spectrum in DOAS fitting algorithm.

Presencef Theoretical Ring spectrum for ozone fittiwgndow as a
contributingpseudo-species is controlled by a logical flag.

GSAORING.f

ASCIl real numbers. Format 1PE12.5 wavelengthBE12.05
cross—sectionsSSize of entire database 314.300 Kb.

Thetheoretical Ring spectrum given here is &edéntial spectrum,
givenas raman/solar
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Name of Data Set

Description

Dimensions/Size

Physical Units
Errors

Reference Source
Functional Usage

Control Selection

Data Library

Software Format

Other Remarks

Theoretical Ring (SAO-IASB) — Channel 2 (first EY GOME)

Wavelengthand pseudo cross—sections (first Eigenvector) for-Rota
tional RamanScattering (Ring) for ozone fitting, based on a GOME
solarspectrum using a Gaussian slit function with FWHM = 0.162.

828entries for cross—sections and wavelengths from 312.676 nm to
405.119 nm, respectively

N/A
[A10], [A32]
Reference spectrum in DOAS fitting algorithm.

Presencef Theoretical Ring spectrum for ozone fittiwgndow as a
contributingpseudo-species is controlled by a logical flag.

GSAORING.f

ASCIl real numbers. Format 1PE12.5 wavelengthBE12.05
cross—sectionsSSize of entire database 314.300 Kb.

The theoretical Ring spectrum givdrere is an absolute spectrum,
givenas raman/solar (normalized).
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Name of Data Set

Description

Dimensions/Size

Physical Units
Errors

Reference Source
Functional Usage

Control Selection

Data Library

Software Format

Other Remarks

Theoretical Ring (SAO-IASB) — Channel 3 (first EY GOME)

Wavelengthand pseudo cross—sections (first Eigenvector) for-Rota
tional RamanScattering (Ring) for ozone fitting, based on a GOME
solarspectrum using a Gaussian slit function with FWHM = 0.162.

955entries for cross—sections and wavelengths from 407.026 nm to
608.591nm, respectively

N/A
[A10], [A32]
Reference spectrum in DOAS fitting algorithm.

Presencef Theoretical Ring spectrum for ozone fittiwgndow as a
contributingpseudo-species is controlled by a logical flag.

GSAORING.f

ASCIl real numbers. Format 1PE12.5 wavelengthBE12.05
cross—sectionsSSize of entire database 314.300 Kb.

The theoretical Ring spectrum givdrere is an absolute spectrum,
givenas raman/solar (normalized).
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Name of Data Set IFE — Theoretical Ring
Description Wavelengthand pseudoross—sections (two eigenvectors) for Rota
tional Raman Scattering (Ring).
Dimensions/Size 2447 points for first eigenvector from 237.523 nm@07.918 nm,

2447points for cross—sections from 237.523 nm to 607.918am.
tal entries 4 x 2447 for two eigenvectors.

Physical Units —

Errors N/A

Reference Source [A50]

Functional Usage Reference spectrum in DOAS fitting algorithm.

Control Selection Presencef the eigenvectors as contributing pseudo—species-s con
trolled by a logical flag.

Data Library GIFERING.f

Software Format ASCII real numbers. Format F6.2 wavelengths, 1PE12.5 cross—sec
tions.Size of entire Databag®.028 Kb (including second eigenvec
tor).

OtherRemarks Thetwo eigenvectors given here are already ifedgtial formand

mustnot be filtered in the DOAS kernel.
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Type of Data Base
Name of Data Set

Description

Dimensions/Size

Physical Units
Errors
ReferencesSource
Functional Usage

Control Selection

Data Library

Software Format

Other Remarks

Cross—section
GOME BBM SO,

Wavelengthsaand cross—sections f&@0, measured by the GOME
Bread—Boardnodel (BBM).

1024 points for wavelengths and cross—sectidmsn 286.62 —
410.236nm at 298 K. dtal entries 2 x 1024 = 2048 entries.

cm2.mol 1,

N/A

[A48]

Reference spectrum in DOAS fitting algorithm.

Presencef the SQ BBM spectrum as a contributing species is-con
trolled by a logical flag.

GBBMDATALIB.f

ASCII real numbers. Format F7.3 wavelengths, 1PE9.3 cross—sec
tions. Size of Database 9.029 Kb.

The wavelength grid is the vacuum wavelength grid.

GasHandling: Flow systenallows the adjustment of calibrated
flows of trace gas and dilution gas (syn. air)

Cell: Multiple reflection quartz cell with an optical path length of 985
cm

Spectrometer: GOME BBM (Channel #2)

Detection: GOME BBM (Reticon Diode array)

Light Source: 30 W Deuterium lamp

Integration Tme: 30 & 36 sec
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Type of Data Base
Name of Data Set
Description

Dimensions/Size

Physical Units
Errors

Reference Source
Functional Usage

Control Selection

Data Library

Software Format

Other Remarks

Cross—section
FTS O3
Wavelengths and cross—sections farm@easured by FTS.

12168 pointsfor wavelengths and cross—sections from 236.404 —
415.800nm at 203 K, 12168 points for wavelengths arats—sec
tions from 236.404 — 415.800 nm at 223 K, 12168 pointwéwe
lengthsand cross—sections from 236.404 — 415.800 nm at 246 K,
12168 pointsfor wavelengths and cross—sections from 236.404 —
415.800nm at280 K, and 12168 points for wavelengths and cross—
sectiongrom 236.404—415.800 nm nm at 293 kétdl entries are 2 x
60840= 121680.

cm2.mol L,

seereference.

[A49]

Reference spectrum in DOAS fitting algorithm.

Presencef the G FTS spectrum as a contributing species is-con
trolled by a logical flag.

GFTS_O3LIB.f

ASCII real numbers. Format F9.5 wavelengths, 1PE10.3 cross—sec
tions. Size of data base 487.652 Kb.

The wavelength grids are the vacuum wavelength grids.

Remarksirom J. Orphal: The resolution of the FTS data @9
cm-1 (original FTS data recorded at 5 cm-1 un—apodized resolu
tion). The original FTS data were convoluted with a Gaussian func
tion of 20.0 cm—1 FWHM. This corresponds to a resoluticatboiut

0.2 nmin the UV region. The convolution was applied in orderto re
ducenoise and to match (approximately) the resolution of the GOME
FM data.

After convolution, the FTS spectra were corrected for low—frequen
cy baseline errors using the GOME FM spectra at corresponding
temperaturesThis was achieved by least—squares fitting where the
FTS data was corrected with a low—order polynomésdelineand

the GOME FM data were shifted/squeezed. This approach was se
lectedbecause it obviously reduces systematic errors iaMaidable
data. The GOMEFM data contains wavelength—uncertainties and
somesampling problems — the FTS data does not. HowtheFTS
datacontains baseline problems due to lamp drifts — the GBME
datais much better in this respect. Thus, iappropriate to correct
the FTS data for baseline problems and the GORME data for
wavelengthshifts in a simultaneous fit.
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Type of Data Base
Name of Data Set
Description

Dimensions/Size

Physical Units
Errors

Reference Source
Functional Usage

Control Selection

Data Library

Software Format

Other Remarks

Cross—section
FTS BrO
Wavelengths and cross—sections for BrO measured by FTS.

6094 points for wavelengthand cross—sections from 286.380 —
383.047nm at 228 K. dtal entries are 2 x 6094 = 12188.

cm2.mol 1,

seereference.

[A54]

Reference spectrum in DOAS fitting algorithm.

Presencef the BrO FTS spectrum as a contributing speciesns
trolled by a logical flag.

GFTS_BROLIB.f

ASCII real numbers. Format F9.5 wavelengths, 1PE14.6 cross—sec
tions. Size of data base 49.592 Kb.

The wavelength gridsire the vacuum wavelength grids. There are
datasets with diferent spectral resolution available. Here, the-mea
surements with 10 cth (no apodization) have been integrated; fol
lowing a suggestion from K. Chance.
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Type of Data Base
Name of Data Set

Description

Dimensions/Size

Physical Units
Errors

Reference Source
Functional Usage

Control Selection

Data Library

Software Format

Other Remarks

Cross—section
FTS HCHO

Wavelengthsand fit coeficients (temperature parameterization) for
HCHO measured by FTS.

15018points for wavelengths and cross—section faoehts from
300.305- 385.786 nm. dtal entries are 3 x 15018 = 45054.

cm2.mol 1,

seereference.

[A9]

Reference spectrum in DOAS fitting algorithm.

Presencef the HCHO FTS spectrum as a contributing species is
controlledby a logical flag.

GFTS_HCHOLIB.f

ASCII real numberd-ormat F9.5 wavelengths, 1PE4 cross—sec
tions. Size of data base 181.060 Kb.

Thewavelength grid is the vacuum wavelength grid. The cross—sec
tionsare calculated from the two céiefent data sets using a linear
function of temperature (sigma = céet + coef 2 * T). The se
lected HCHO temperature is typically 250 K, to reflect the higher
tropospheriacontent of HCHO. It has been realised that there may
occurunphysical negativealues for the final HCHO cross—sections
at certain wavelengths.
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3.13 O3 Flight Model (FM) cr oss—sections (1996)

Type of Data Base
Name of Data Set

Description

Dimensions/Size

PhysicalUnits
Errors
Referencesource

Functional Usage

Control Selection

Data Library

Software Format

Other Remarks

Cross—section
GOME FM96 O3

Wavelengthsand cross—sections forg@neasured by the GOME
Flight Model (FM) — 1996.

3331 points for wavelengthand cross—sections from 230.984 —
794.256nm at 202 K, 3330 points for wavelengths and cross—sec
tions from 230.984 — 794.256 nm at 221 K, 3p8ihts for wave
lengthsand cross—sections from 230.990 — 794.281 nm at 241 K,
3339 points for wavelengthand cross—sections from 230.864 —
794.281nm at 273 K, and 3332 points feavelengths and cross—
sectiondrom 231.17 — 793.409 nm at 293 K. In addition, the tem
peraturedependency of ozone cross—sections in the Hartley—Hug
gins bands has been parameterized by a quadratic function of the
temperaturand fit coeficients are stored. An equally spaced wave
length grid with a constant resolution of 0.1nrgieen from 235.00
—370.00 nmand three coétients are given for each spectral point.
Total entries are 2 x 16664 = 33328 entries for the cross—sections it
selfand 4 x 1351 = 5404 entries are given for thefanent data set.

cm2.mol—L,
N/A
[A6]

Referencespectrum irDOAS fitting algorithm; also cross—sections
requiredfor calculation of trace gas absorptiarthe AMF and other
radiativetransfer algorithms.

Presencef the G FM 1996 spectrum as a contributing species is
controlledby a logical flag. The usage of the cross—sections itself or
thetemperature parameterization (ahd coeficients data base) is
controlled by a logical flag.

GFMDATALIB.f

ASCII real numbers. Format F9.5 wavelengths, 1PE10.4 cross—sec
tions. Size of entire FM 1996 data base 278.133 Kb.

The wavelength grids are the vacuum wavelength grids.
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3.14 NO> Flight Model (FM) cross—sections (1996)

Type of Data Base
Name of Data Set

Description

Dimensions/Size

Physical Units
Errors
Referencesource

Functional Usage

Control Selection

Data Library

Software Format

Other Remarks

Cross—section
GOME FM96 NO»

Wavelengthsand cross—sections f&lO, measured by the GOME
Flight Model (FM) — 1996.

3406 points for wavelengthand cross—sections from 230.989 —
794.246nm at 221 K, 3406 points for wavelengths and cross—sec
tions from 230.985 — 793.846 nm at 241 K, 3408 points for wave
lengthsand cross—sections from 230.985 — 794.264 nm at 273 K, and
3406 points for wavelengthand cross—sections from 230.993 —
794.214nm at 293 K. ®tal entries are 2 x 13826 = 27256.

cm2.mol—L,
N/A
[A2]

Referencespectrum irDOAS fitting algorithm; also cross—sections
requiredfor calculation of trace gas absorptiarthe AMF and other
radiativetransfer algorithms.

Presencef the NGO FM 1996 spectruras a contributing species is
controlledby a logical flag.

GFMDATALIB.f

ASCII real numbers. Format F9.5 wavelengths, 1PE10.4 cross—sec
tions. Size of entire FM 1996 data base 278.133 Kb.

Thewavelength grids are the vacuum wavelength grids. The temper
ature is selected in the initialisation file. There is no interpolatien be
tween theemperaturélocks. Instead, the nearest neighbour intem
peratures used to select the appropriate spectrum.
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3.15 Ring Flight Model (FM) cross—sections (1996)

Type of Data Base
Name of Data Set

Description

Dimensions/Size

Physical Units
Errors

Reference Source
Functional Usage

Control Selection

Data Library

Software Format

Other Remarks

Cross—section
GOME FM96 Ring

Wavelengthsand pseudo— cross—sections for Rotational Raman
Scattering(Ring) measuredby the GOME Flight Model (FM) —
1996.

764 points for wavelengths and pseudo— cross—sections from
320.189- 405.168 nm and 838 points for wavelengths and pseudo—
cross—sectiorfsom 405.206 — 580.985 nnofhl entries are 2 x 1602

= 3204 covering GOME channels #2 and #3.

N/A
[A6]
Reference spectrum in DOAS fitting algorithm.

Presencef the Ring FM 1996 spectrum as a contributing species is
controlledby a logical flag.

GFMDATALIB.f

ASCII real numbers. Format F7.3 wavelengths, 1PE13.6 cross—sec
tions. Size of entire FM 1996 data base 278.133 Kb.

The wavelength grids are the vacuum wavelength grids. The Ring
spectrums already a diérential spectrum which must be treated in
differentway than absolute spectra in the DOKeBnel (no polyne

mial filtering required).

Remarkdrom A. Richter (IFE)Measurements were carried out on
23 September 1994 (morning set). Loweavelength limit of
GOME FM Ring spectrum (channel 2) was found to be greater than
the lower limit of the DOAS-U\itting window used in GDPThe
GOMEFM Vacuumspectrum was extended to lower wavelengths in
theUV to allow Ring reference spectrum to be fitted in DOAS. The
UV values at these lower wavelengths were not included originally
becausef suspected contamination withy @bsorption structures.
Thoughthese may be present, it was decided to extend the data se
ratherthan 'faking’ the data or altering the window definition or try
ing to work in possible theoretically—calculated Ring cross—sections.
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3.16 O3 Flight Model (FM) cr oss—sections (1998)

Type of Data Base
Name of Data Set

Description

Dimensions/Size

PhysicalUnits
Errors
Reference Source

Functional Usage

Control Selection

Data Library

Software Format

Other Remarks

Cross—section
GOME FM98 O3

Wavelengthsand cross—sections forg@neasured by the GOME
Flight Model (FM) — 1998.

3330 points for wavelengthand cross—sections from 230.984 —
794.047nm at 202 K, 3329 points for wavelengths and cross—sec
tions from 230.984 — 794.047 nm at 221 K, 3p8ihts for wave
lengthsand cross—sections from 230.864 — 794.072 nm at 241 K,
3337 points for wavelengthand cross—sections from 230.864 —
793.863nm at 273 K, and 3337 points feavelengths and cross—
sectiondrom 230.864 — 794.036 nm at 293 K. In addition, the tem
peraturedependency of ozone cross—sections in the Hartley—Hug
gins bands has been parameterized by a quadratic function of the
temperaturand fit coeficients are stored. An equally spaced wave
length grid with a constant resolution of 0.1nrgieen from 235.00
—370.00 nmand three coétients are given for each spectral point.
Total entries are 2 x 16665 = 33330 entries for the cross—sections it
selfand 4 x 1351 = 5404 entries are given for thefanent data set.

cm2.mol—L,
seereference.
[A8]

Referencespectrum irDOAS fitting algorithm; also cross—sections
requiredfor calculation of trace gas absorptiarthe AMF and other
radiativetransfer algorithms.

Presencef the G FM 1998 spectrum as a contributing species is
controlledby a logical flag. The usage of the cross—sections itself or
thetemperature parameterization (ahd coeficients data base) is
controlled by a logical flag.

GFM98LIB.f

ASCII real numbers. Format F9.5 wavelengths, 1PE12.5 cross—sec
tions. Size of entire FM 1998 data base 265.206 Kb.

The wavelength grids are the vacuum wavelength grids.
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3.17 NO> Flight Model (FM) cross—sections (1998)

Type of Data Base
Name of Data Set

Description

Dimensions/Size

Physical Units
Errors
Reference Source

Functional Usage

Control Selection

Data Library

Software Format

Other Remarks

Cross—section
GOME FM98 NO2

Wavelengthsand cross—sections f&lO, measured by the GOME
Flight Model (FM) — 1998.

3406 points for wavelengthend cross—sections from 230.989 —
794.246nm at 221 K, 3408 points for wavelengths and cross—sec
tions from 230.985 — 794.264 nm at 241 K, 3408 points for wave
lengthsand cross—sections from 230.985 — 794.264 nm at 273 K, and
3408 points for wavelengthend cross—sections from 230.993 —
794.214nm at 293 K. ®tal entries are 2 x 13630 = 27260.

cm2.mol—L,
seereference.
[A7]

Referencespectrum irDOAS fitting algorithm; also cross—sections
requiredfor calculation of trace gas absorptiarthe AMF and other
radiativetransfer algorithms.

Presencef the G FM 1998 spectrum as a contributing species is
controlledby a logical flag.

GFM98LIB.f

ASCII real numbers. Format F9.5 wavelengths, 1PE12.5 cross—sec
tions. Size of entire FM 1998 data base 265.206 Kb.

The wavelength grids are the vacuum wavelength grids.
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3.18 Operational default

3181 Issue2/A-GDP 2.7

The following settings for DOAS fitting are used as operational default :

UV window (325-335 nm)

Molecule Data base
Ozone GOME FM 1996
Ring GOME FM 1996
VIS window (425450 nm)
Molecule Data base
Ozone GOME FM 1996
Ring Theoretical Ring spectrum (SAO)

Water vapour

Hitran

Nitrogen dioxide

GOME FM 1998

020, collision complex

Greenblatt et al.

Undersampling correction (see 4.3)

Slijkhuis et al.

The ozone Bass—Paur temperature is derived from the height level where the ozone concentration
(in number density units) is maximum. In the UV wingde quadratic parameterization as-sug
gested by Bass and Paur is applied to calculate the ozone cross—sections from pre—calculated and
storedfit coefficients. Available undersamplingpectra are described in section 4.3 of this docu

ment.

3.18.2 Issue3/A-GDP 3.0

The following settings for DOAS fitting are used as operational default :

UV window (325-335 nm)

Molecule

Data base

Ozone (241 K)

GOME FM 1998, [AS8]

Ozone (241-221 K)

GOME FM 1998, [AS8]

Nitrogen dioxide

GOME FM 1998, [A7]

Ring (first component)

[AL0]

Undersampling correction

[A43]
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VIS window (425450 nm)
Molecule Data base

Ozone (221 K) GOME FM 1998, [A8]
Nitrogen dioxide GOME FM 1998, [A7]
Ring (first component) [A10]

Water vapour [A35]

OO, collision complex [A17], [A30]
Undersampling correction (see 4.3) [A43]

An effective ozone cross—section temperature is determinedraieanediate result of the spectral
fitting. However this quantity is not part of the GOME level 2 product.
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4  General Climatological Data bases

Theremaining data bases essential to the GDP Level 1 to 2 processing are summarised in this chap
ter, in the following order:

4.1 Surface data bases

4.2 Profile data bases

4.3 Spectroscopic data bases
4.4 Aerosol data bases

4.5 Cloud data bases

4.6 AMF LUT
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4.1 Surface data bases

4.1.1 Surface albedo and vegetation index

Type of Data Base
Name of Data Set

Description

Dimensions/Size

Physical Units

Errors
Reference Source

Remarks on Usage

Control Selection

Data Library

Software Format

Other Remarks

Surface

Global Surface Albedo and égetation Index

(a) Lambertiarwavel ength— ndependent albedo of the earth surface.
(b) Classification of land surface type @yetation” index).

1° x 1° Latitude/Longitude grid; total of 180 x 360 entries. Each
entry has an encoded value faformation about one surface leca
tion: albedo values at 4 times of the ygdns the vegetatiomdex.
Albedo indices are converted into the actual albedo vaisiegan
index table.

None.Albedo values are fractions (2 decimal places); vegetation in
dices for 31 dilerent land surface typefspm 1 (tropical rain forest)
to 31 (ocean).

apriori
[A24]

(a) Ground albedo climatology in cloyde—processinglgorithm.
Optionalsurface boundary condition in the AMF and other radiative
transferalgorithms.

(b) Optional used in the processing algorithms. Indirect use (1) to de
terminethe boundary layer aerosol type (according to the EOW
TRAN classification scheme) and (2) in g&dection of wavelength—
dependensurface albedo (classified according to land surtigoe).

Surfacelocation (latitude & longitude) of the central position of the
GOME ground pixel (geolocation information). Presence of the
globalalbedo model is controlled by a keyword in the initialisation
file.

GSURFGLBLIB .f

ASCII integer numbers (4—-bytdformat 18. Size of data set 259.2
Kb.
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4.1.2 Surface reflectance

Type of Data Base
Name of Data Set

Description
Dimensions/Size
Physical Units
Errors

Reference Source

Remarks on Usage

Control Selection

Data Library

Software Format

Other Remarks

Surface
Surface Reflectance

Lambertianwavel ength—dependent albedo for variousand surface
types.

Albedos for 5 diferent land surfaces (wajesoil, vegetation, sand,
snow),specified at 86 wavelengths across GOME range (resolution
ca. 15 nm). Dtal 6 x 86 points.

None. Albedo values are fractions (3 decimal places).
see reference below
[A3], Data compiled by R. Guzzi, IMGA-CNR, 1994

Surfaceboundary condition in radiative transfer algorithimslud-
ing AMF). Alternative to global surface albedo data (which are
wavel ength— ndependent).

Discretionfor general use of data set. Surface locatiogrotind
pixel to select vegetation index, which is then reduced to otresof
above5 categories. Alternative selection of land surface type by
discretion.Interpolation over wavelength is required.

GSURFLIB.f

ASCII real numbers. Formats: wavelength F6.2, albedo F5.3. Size of
dataset 2.064 Kb.

Theindex table foconversion from the global vegetation index (31
values)to one of the above 5 lasdrfaces is also found in Data Li
brary GSURFLIB.f
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4.1.3 Global topography

Type of Data Base
Name of Data Set
Description
Dimensions/Size
Physical Units
Errors

Reference Source

Remarks on Usage

Control Selection

Data Library

Software Format

Other Remarks

Surface

Global Topography

Height of earth land surfaces (above mean sea level).
1° x 1° Latitude/Longitude grid., 180 x 360 entries.
Meters. Heights given to nearest meg&ea level is zero.
Not Known

NOAA ETOPOS dataet. Original data resolved at 5 minutes of arc,
degradedo present resolution by, Ruppert, DLR.

(1) Lowest height in cloud pre—processing algorithm.

(2) Lower limit of altitude grid in Air Mass Factor calculation and
other radiative transfer algorithms.

Surfacelocation (latitude & longitude) of the central position of the
GOME ground pixel (geolocation information).

GTOPOLIB.f

ASCII Integer numbers, Format 14 (@gstvalue 5800). Size of data
set259.2 Kb.
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4.1.4 Glitter Reflectance

Type of Data Base
Name of Data Set
Description

Dimensions/Size

Physical Units

Errors
Reference Source

Remarks on Usage

Control Selection

Data Library

Software Format

Other Remarks

Surface
Glitter Reflectance
Albedo for glitter—reflectedea surface.

Albedofor sea surface, 5 dd#rent wind speeds, 30 tifentincident
zenithangles, 25 wavelengths across GOME range (resolution 25
nm). Total 5 x 30 x 25 points. Data set also includes reference-wave
lengths,wind speeds and angles (61 points).

Wind speedsn m.s1. Angles in degrees. &Velengths in nm. Albe
do values are fractions (4 decimal places).

Apriori
[A19]

Oceansurface boundary condition nadiative transfer algorithms
(seebelow).

Geolocation -surfacelocation of ground pixel selects sea surface,
viewinggeometry the incident angle.ind speed by discretionde
fault 10 m/sec. Interpolation over wavelength is required.

GSURFLIB.f

ASCII real numbers. Formats: wavelength F6.2, angles wihils
F4.1,albedo F6.4. Size of data sefl5.4 Kb.

Notethat the glitter albedim this data set (despite the lack of know—
ledge of windspeed)s recommended for use in the models over the
singlealbedo of 0.05 for all angles and wavelengths assumed from
theglobal data base of surface albedo. DIS®Rs beensed to gen
eratethe data set.
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4.2 Profile data bases

4.2.1 Altitude grids
Type of Data Base
Name of Data Set

Description

Dimensions/Size

Physical Units
Errors
Reference Source

Remarks on Usage

Control Selection
Data Library

Software Format

Other Remarks

Profile
Reference Altitude Grids

Referencaltitude grids for use in radiative transfer algorithms (in
cluding AMF module).

12 grids with varying number of levels. The default AMF reference
grid has 71 levels from 0 to 70 km (composite of MPI grid below
60km and USA gridin upper layers above 61km, resolution 1km).
Total number of pointsa. 565.

Kilometres.
Apriori
(MPI) [A4], (USA) [A1]

Grids on which input climatological profiles must beerpolated.
Layeringstructure will be altered to accommodate (i) non—zero to
pographyor (ii) cloud top as the lowest layer (iii) presence of oth

er cloud layers.

AMF reference grid is an automatic default.
GLAYERSLIB .f

ASCII real numbers. Format F5.1 (1 decimal place). Size of data set
ca. 3.04 Kb.

Othergrids in this database are usedédfine climatological profile
inputs to radiative transfer simulations (GOMETRAN, DISOR
etc.).
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4.2.2 MPI data set

Type of Data Base
Name of Data Set

Description

Dimensions/Size

Physical Units

Errors
Reference Source

Remarks on Usage

Control Selection

Data Library

Software Format

Other Remarks

Profile
MPI Pressue, Temperature, Trace Gas Concentration Pofiles

Pressureiemperature and trace gas concentration profiles on a fixed
pressuresurface altitude grid.

34 pressure levels. 18 latitude zones (evefy) 10

(a) PressureBmperature, 12 monthly values. 2 x 34 x 216 points.
(b) Trace gases, 8 species and 4 seasonal values. 8 &23doints.
(c) Reference height grid, 72 points.

Temperaturesn degrees K, pressures in hPa, height in km,- con
centrationprofiles as volume number mixing ratios.

Apriori
[A4]

(a) Pressure ancemperature to calculate @ensity and humidity
Temperaturegorofile values optionally uset set up Ozone cross—
sectiondor wavelengths in the Hartley—Huggins bands.

(b) Climatologicaltracegas profiles are converted to density units
(molecules/cm) before input to the Air Mass Factor and other radia
tive transfer algorithms.

Logical variable DO_MPI ishe overall flag for the use of the MPI
profiles.If this is set, then ground pixel geolocation information-(sur
facelocation and time) will determine the correct latitude zone and
time of year

GPROLIB.f

ASCII real numbers. Formats: 4 DP (pressure), 5 DP (temperature),
5 DP (concentrations; Format 1PE133ize of entire profile data
set 180.673 Kb.

MPI profiles only extend tea. 61 km. Foraltitude grids up to 100
km, it is necessary to nggr MPI profiles (smoothly!) with suitable
profiles from the set of USA atmospheres for levels above 61 km.
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423 USA data set
Type of Data Base
Name of Data Set

Description

Dimensions/Size

Physical Units

Errors
Reference Source

Remarks on Usage

Control Selection

Data Library

Software Format

Other Remarks

Profile
USA Pressue, Temperature, Trace Gas Concentration Pofiles

Pressureiemperature and trace gas concentration profiles on a fixed
pressuresurface altitude grid.

46 pressure levels. 6 latitude zones (every, 3tarting with —75
deg), 8 species

(a) Pressure/@mperature/Species, 6 atmospheres (tropiudlati-
tude—summer midlatitude—winter arctic—summer arctic—wintey
US-Standard)3 x 6 x 8 x 46 points

(b) Reference height grid, 46 points

Temperaturesn degrees K, pressures Pa, height in km, cen
centrationprofiles as number mixing ratios.

see reference below
[Al]

(a) Pressure and temperature to calcuateensity and humidity
Temperature profile values optionally used to set up Ozone cross—
sectiondor wavelengths in the Hartley—Huggins bands.

(b) Climatologicaltracegas profiles are converted to density units
(molecules/cm) before input to the Air Mass Factor and other radia
tive transfer algorithms.

Automatic— these atmospheres are always required for the higher
levels,and for those gases not represented in the MPI data set (e.g
SO, notin the MPI data set). Ground pixel geolocation information
(surfacdocationand time) will set the correct atmosphere, except for
the USA Standard atmosphere, which has its own logical control
flag.

Logicalvariable DO_USA is the overall flag ftre use of the USA
profiles.If this is set, then ground pixel geolocation information-(sur
facelocation and time) will determine the correct latitude zone and
time of year

GPROLIB.f

ASCII real numbers. Formats: 1PE13.7 foessuref9.4 fro tem
perature, F9.4 for height grid, 1PE13.7 for concentrations.

Profilesfrom this data used to fill the upper atmosphere above 61km
or 0.3hPa, respectivelif the MPI dataset is used and the input atmo
sphericheight ishigher than the maximum height given in that data
base.
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4.2.4 KNMI data set

Name of Data Set
Type of Data Base

Description

Dimensions/Size

Physical Units

Errors
Reference Source

Remarks on Usage

Control Selection

Data Library

Software Format

Other Remarks

KNMI Pressue, Ozone Pofiles, Standard Deviation
Profile

Single reference pressure profile, ozone concentration profiles and
its standard deviation on the fixed pressure grid.

19 altitude levels from 0.3 hPa to 1000 hPa 100 Xratitude belts
(eachl0 deg, starting at —80 deg), 12 montimgan profiles, same
resolution for the standard deviation.

Pressurén hPa, reference latitudes in deg., 0zone concentrations as
numbermixing ratios, standard deviation dimensionless

see reference below
[A14]

(a) Pressure profile used to convéam pressure levels to height
levels.

(b) Climatological ozone profiles are converted density units
(molecules/cm) before input to the Air Mass Factor and other radia
tive transfer algorithms.

Logical variable DO_KNMI is the overall flag for these of the
KNMI profiles. If this is sethen ground pixel geolocation informa
tion (surface location and time) will determine the cortattude
zoneand time of year

GPROLIB .f

ASCII real numbers. Formats: F7.1 for pressi&] fro reference
latitudes, 13 used for reference dqgéthe year), 1PEIL4 for con
centrations. Size of entire profile data set 180.673 Kb.

The KNMI climatology includes ozone hole conditions during-Ant
arcticspring. Upper atmosphere entries filled with appropriate USA
ozoneconcentrations.
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425 TOMS data set
Name of Data Set
Type of Data Base
Description

Dimensions/Size

Physical Units

Errors
Reference Source

Remarks on Usage

Control Selection

Data Library

Software Format

Other Remarks

TOMS Pressue, Temperature & Ozone Pofiles
Profile

Pressuretemperature and ozone concentration profiles on the fixed
pressuregrid.

11 midpoint Umkehr layer altitudes (infini# to 2.8), 1 heights at
boundarief Umkehr layers (48.4P to 0.), 1 midpoint Umkehr
layer pressures (infinig0 to 716.0), 1 pressures at boundaries of
Umkehrlayers (0.99 t4013.0), 6 total columns for tropical scenar
i0S (225 — 479U, A=50 DU), 10 total columns for midlatitude and
arctic scenarios, respectively (125 — 575 RE50 DU), 10profiles
with cumulative ozone columns at 12 layers for midlatitude and arc
tic scenarios, respectivelyprofiles with cumulative ozone columns
at 12 layers for tropical scenarios, 10 profiles with temperatures at 12
layersfor midlatitude and arctic scenarios, respectivélyrofiles
with temperatures at 12 layers for tropical scenaribs]l1Umkehr
layer covariance matrix.

Altitudes in km, pressure in hPa, reference latitudes in deg., ozone
concentration in DU.

see reference below
[A25]

(a) Pressure profile used to convéam pressure levels to height
levels.

(b) Climatological ozone profiles are converted density units
(molecules/cm) before input to the Air Mass Factor and other radia
tive transfer algorithms.

(c) Only radiative transfer models GOMETRAN ([A36]) and- LI
DORT ([A44]) have an interface® the TOMS profiles. The data base
is not used in the operational context.

(d) The training data set for the neural network has been generated
using TOMS ozone and temperature/pressure profiles.

Logical variable DO_DMS is the overall flag for the use of the
TOMS profiles. If this is set, then ground pixel geolocation inferma
tion (surface location and time) will determine the cortattude
zoneand time of year

GTOMSV7LIB .f

ASCII real numbers. Formats: F8.2 for pressie] for reference
altitudesF6.1 for total columns and cumulative columns, F6.1 used
for temperatures, F6.1 for covariance matrix. Size of entire profile
data set 4.26 Kb.

The TOMS climatology contains profiles for ozone hole conditions.
Upperatmopshere levels andwest level down to the ground are
filled with appropriate USA ozone concentrations.
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4.3 Spectroscopic data bases

4.3.1 Slit function coefficients

Type of Data Base Spectroscopic

Name of Data Set

Description

Dimensions/Size

Physical Units

Errors

Reference Source

Remarks on Usage

Control Selection
Data Library

Software Format

OtherRemarks

Slit Function coefficients

Slit function coeficients for GOME Channels for various dliinc-
tion types.

8 spectral channel limits (4 channels), 8 pixel limits fro agtixels
in each channel (4 channels), 3 slit function types (simple—hyperbol
ic, compound-hyperbolic, exponential). Ca. 80 points

No units.
see reference.

(a) simple—hyperbolic: [R1], page 37ergion4: In flight slit func
tions as determined on May 23rd 1995

(b) compound-hyperbolic: [R1], page 38r8ion 4: In flightslit
functionsas determined on May 23rd 1995

(c) exponential: [R1], page 21

To calculate the slit function that is used to convolve each reference
spectrunmhigh—-resolution FTSpectra, other literature sources) that
hasnot been measured by the GOME FM or the GOME BBM.

Application of convolution controlled by a logical flag
GSLITLIB.f

ASCII real numbers. Formats: F7.4 for slit function dasénts,
F5.1for channel limits, 14 for active pixels. Sipédata set 1.5 Kb.

The simple—hyperbolic slit function type is used operationally



Uni Bremen — IFE
DLR — IMF
ER-TN-IFE—-GO-0018

GOME Software Databases July 2002
for Level 1 to 2 Pocessing Iss./Rev 3/A
page 49

4.3.2 02 A band templates

Type of Data Base
Name of Data Set

Description

Dimensions/Size

Physical Units

Errors

Reference Source

Remarks on Usage

Control Selection
Data Library
Software Format

Other Remarks

Spectroscopic
O, A band template data base

Slant path factorgor O, absorption in the A band, for various-pe
netrationdepths (layers), wavelength grid for template transmit
tancesfransmittance templates for 16 atmospheric layers.

17 atmospheric levels, pressure aechperature profile on that grid,
11001 spectral points and@01 x 16 transmittance values, 16 refer
encesun zenith angles, 16 x 16 path factors.

Transmittanceand path factors are unitless. Height grid in km,pres
sure grid in hPa, temperature grildnspectral grid in nm, reference
anglesin deg.

N/A

(a) Slant path factors calculated by an enhanced versiGIOME-
TRAN (see [5]), including a quasi—spherical treatment oiirtbem:
ing radiation

(b) [A31]

Cloud pre—processing algorithm; optical depths to be convolved
with the slit function to simulate transmissions in theACband.

Automatic.
GTEMPLATESLIB.fB
ASCII real numbers. Size of data base 750.279 kB.

02 transmittances derived from line—by—line calculations using the
spectral data base mentioned in (b) in the range of 4hfe-Mand.
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4.3.3 Ozoneundersampling

Type of Data Base Spectroscopic
Name of Data Set O3 undersampling
Description Wavelength&ind pseudo— cross—sections to correct for interpolation

errorsin the standard ozone fitting window

Dimensions/Size 365points for wavelengths and pseudo— cross—sections from 324.03
—365.048 nm. dtal entries are 2 x 365 = 730.

Physical Units —

Errors N/A

Reference Source [A43]

Functional Usage Reference spectrum in DOAS fitting algorithm.

Control Selection Presencef the O3 undersampling correction is controlled by a log
ical flag.

Data Library GSAMPLE.f

Software Format ASCII real numbersFormat F9.5 wavelengths, F13.10 pseudo—

cross—sectionsSSize of entire data base 14.219 Kb.

Other Remarks Spectruntalculated as diérential spectrum from Kurucz high—res
olution sun spectrum and varying FWHM of the slit function
(FWHM=0.18/0.16nm before/after 330.0 nm)
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4.3.4 Nitr ogen dioxide undersampling

Type of Data Base
Name of Data Set

Description

Dimensions/Size

Physical Units
Errors

Reference Source
Functional Usage

Control Selection

Data Library

Software Format

Other Remarks

Spectroscopic
NO> undersampling

Wavelengtheind pseudo- cross—sections to correct for interpolation
errorsin the standard N&Xitting window.

165 points for wavelengths and pseudo— cross—sections from
420.150- 454.857 nm. @tal entries are 2 x 165 = 330.

N/A
[A34]
Reference spectrum in DOAS fitting algorithm.

Presencefthe NO2 undersampling correction is controlled by a log
ical flag.

GSAMPLE.f

ASCII real numbersFormat F9.5 wavelengths, F13.10 pseudo—
cross—sectionsSSize of entire data base 14.219 Kb.

Spectruntalculated as diérential spectrum from Kurucz high—res
olution sun spectrum and a slitwidth of FWHM = 0.3 nm.
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4.3.5 Bromine monoxide undersampling

Type of Data Base
Name of Data Set

Description

Dimensions/Size

Physical Units
Errors

Reference Source
Functional Usage

Control Selection

Data Library

Software Format

Other Remarks

Spectroscopic
BrO undersampling (DLR)

Wavelengtheind pseudo- cross—sections to correct for interpolation
errorsin the standard BrO fitting window

163 points for wavelengths and pseudo— cross—sections from
341.196- 359.354 nm. dtal entries are 2 x 163 = 326.

N/A
[A43]
Reference spectrum in DOAS fitting algorithm.

Presencefthe BrO undersampling correction is controlled by a log
ical flag.

GSAMPLE.f

ASCII real numbersFormat F9.5 wavelengths, F13.10 pseudo—
cross—sectionsSSize of entire data base 14.219 Kb.

Spectruntalculated as diérential spectrum from Kurucz high—res
olution sun spectrum and a slitwidth of FWHM = 0.15 nm.
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Type of Data Base
Name of Data Set

Description

Dimensions/Size

Physical Units
Errors

Reference Source
Functional Usage

Control Selection

Data Library

Software Format

Other Remarks

Spectroscopic
BrO undersampling (SAO-1)

Wavelengtheind pseudo- cross—sections to correct for interpolation
errorsin the standard BrO fitting window

189 points for wavelengths and pseudo— cross—sections from
341.984— 363.024 nm. dtal entries are 2 x 189 = 376.

N/A
[A11]
Reference spectrum in DOAS fitting algorithm.

Presencefthe BrO undersampling correction is controlled by a log
ical flag.

GSAMPLE.f

ASCII real numbersFormat F9.5 wavelengths, F13.10 pseudo—
cross—sectionsSize of entire data base 14.219 Kb.

Bi-modal diferential correction spectrum (first part).



July 2002 GOME Software Databases Uni Bremen — IFE
Iss./Rev 3/A . DLR - IMF
page 54 for Level 1 to 2 Pocessing ER—TN—IFE_GO—0018

Type of Data Base
Name of Data Set

Description

Dimensions/Size

Physical Units
Errors

Reference Source
Functional Usage

Control Selection

Data Library

Software Format

Other Remarks

Spectroscopic
BrO undersampling (SAO-2)

Wavelengtheind pseudo- cross—sections to correct for interpolation
errorsin the standard BrO fitting window

189 points for wavelengths and pseudo— cross—sections from
341.984— 363.024 nm. dtal entries are 2 x 189 = 376.

N/A
[A11]
Reference spectrum in DOAS fitting algorithm.

Presencefthe BrO undersampling correction is controlled by a log
ical flag.

GSAMPLE.f

ASCII real numbersFormat F9.5 wavelengths, F13.10 pseudo—
cross—sectionsSSize of entire data base 14.219 Kb.

Bi-modaldifferential correctiorspectrum (second part). Only used
togetherwith first part (see page before).
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4.3.6 Formaldehyde undersampling

Type of Data Base
Name of Data Set

Description

Dimensions/Size

Physical Units
Errors

Reference Source
Functional Usage

Control Selection

Data Library

Software Format

Other Remarks

Spectroscopic
HCHO undersampling

Wavelengtheind pseudo- cross—sections to correct for interpolation
errorsin the standard HCHO fitting window

365 points for wavelengths and pseudo— cross—sections from
324.030- 365.048 nm. dtal entries are 2 x 365 = 730.

N/A
[A43]
Reference spectrum in DOAS fitting algorithm.

Presencef the HCHO undersampling correction is controlled by a
logical flag.

GSAMPLE.f

ASCII real numbersFormat F9.5 wavelengths, F13.10 pseudo—
cross—sectionsSize of entire data base 14.219 Kb.

Spectruntalculated as diérential spectrum from Kurucz high—res
olution sun spectrum and a slitwidth of FWHM = 0.16 nm.
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4.3.7 Sulphur dioxide undersampling

Type of Data Base
Name of Data Set

Description

Dimensions/Size

Physical Units
Errors

Reference Source
Functional Usage

Control Selection

Data Library

Software Format

Other Remarks

Spectroscopic
SO2undersampling

Wavelengtheind pseudo- cross—sections to correct for interpolation
errorsin the standard So2 fitting window

131 points for wavelengths and pseudo— cross—sections from
315.027- 329.973 nm. dtal entries are 2 x 131 = 262.

N/A
[A43]
Reference spectrum in DOAS fitting algorithm.

Presencef the SO2 undersampling correction is controlled by a log
ical flag.

GSAMPLE.f

ASCII real numbersFormat F9.5 wavelengths, F13.10 pseudo—
cross—sectionsSSize of entire data base 14.219 Kb.

Spectruntalculated as diérential spectrum from Kurucz high—res
olutionsun spectrum and a varying slitwidth of FWHM =0.26 nm for
A <320.8 nm, FWHM =0.22 nm far< 325.2nm, and FWHM =
0.18 nm forA > 325.2 nm.
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4.4 Aerosol data bases

4.4.1 Aerosol loading

Type of Data Base
Name of Data Set

Description

Dimensions/Size

Physical Units
Errors
Reference Source

Remarks on Usage

Control Selection

Data Library

Software Format

Other Remarks

Aerosol
Aerosol Profile Loadings

Aerosolextinction profilesat550 nmon fixed altitude grids for the 4
LOWTRAN aerosol regimes (boundary layer 0—2 km, tropospheric
regime2-10 km, stratospheric regime 10-30 km, mesospheric re
gime 30-100 km).

(a) boundary layer 3 height levels, 5 default visibilities;

(b) troposphere 8 height levels, 2 seasonal values, 2 default visibili
ties;

(c) stratosphere 16 height leve2seasonal values, 4 types of loading
basedon volcanic ash density;

(d) mesosphere 7 height levels, 2 loading types defaulted to underly
ing stratospheric loading typeotal points 230.

km1 (extinction units). Height and visibility in km.
Apriori
[A40], [A41]

Climatologicalaerosol profilenput to the Air Mass Factor algorithm
(extinctiononly) and other radiative transfer models (extinction and
absorption)Profiles at other wavelengthsare found by multiply

ing these 550nm profiles by suitable normalisation factors (see next

page).

(a) Boundary layer selected frowsibility (default depends on land
surfacetype);

(b) Tropospheric values selected from seasonal value (geolocation
informationand visibility (default = 50 km);

(c) Stratospheric values selected from season and from direice
of particle loading (default in GDP is "background stratospheric”);

(d) mesospheric defaulted to stratospheric type.
GAERLIB.f

ASCII real numbers. Formatgight and visibility 1 DPall profiles
1PE8.2.Size of entire data set 14.557 Kb.

Theuse of 550 nm extinction profiles and suitable normalisatien fac
torscannot be changed (data taken from LOWTRAN).
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4.4.2 Aerosol spectral poperties

Type of Data Base
Name of Data Set

Description

Dimensions/Size

Physical Units

Errors
Reference Source

Remarks on Usage

Control Selection

Data Library

Software Format

Other Remarks

Aerosol
Aerosol Spectral coefficients

Aerosolextinction and absorption normalisation dméénts. Aere
solasymmetry parameters.

All 3 quantities specified at 6 wavelengths covering GOME range.

(a) boundary layer: 4 relative humidities, 4 aerosol attenuation re
gimes("rural”, "maritime”, "urban”, "tropospheric”). 288 points.

(b) troposphere: 4 relative humidities. 72 points.

(c) stratosphere: 3 volcanic aerosol attenuation regimes (GDP de
fault to "background stratospheric”). 54 points.

(d) mesosphere: 1 default value. 18 points.

Reference wavelengths in nm. Humidity as percentageeitisol
spectral codicients are unitless (the extinction and absorption val
ues are normalisation factors).

Apriori
[A40], [A41]

Extinction profiles interpolated to givewavelength is input to the
AMF algorithm. Climatological aerosol profiles input to the Air
MassFactor and other radiative transfer algorithms. Asymmetry fac
tors used to compose aerosol phase functionsi¢dior AMF algo
rithm).

Boundarylayer type selected from land surface type (vegetation in
dex). Stratospheric type from direct input (default in GDP is "back
ground stratospheric”). Other regimes defaulRelativehumidity
profile computedfrom climatological pressure, temperature and
H>0O concentration profiles.

GAERLIB.f

ASCII real numbers. Formats: wavelendb.1, humidity F4.2,
aerosolquantities F7.5. Size of entire data set 14.557 Kb.

(see previous page)
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4.4.3 Aerosol Mie scattering pioperties

Type of Data Base
Name of Data Set

Description

Dimensions/Size

Physical Units

Errors
Reference Source

Remarks on Usage

Control Selection

Data Library

Software Format

Aerosol
Aerosol Mie Phase Functions

Aerosol phase functions calculated from a Mie particle scattering
model (LOWTRAN data). Aerosols classified as for profiles (see
previoustwo pages).

All values specified at 34 scattering angles fréno@.8C . Aerosol
regimeoptions as for Spectral cdiefents (see previous page). 5ref
erencewavelengths cover the GOME spectral rant#al of 70
phaseunctions available (2380 data points).

Referencenvavelengths in nm. Humidity as percentage. Scattering
anglesin degrees. Phase function values in (Steradipall phase
functions are normalised to 1.

Apriori
[A40], [A41]

Aerosolscattering property in the AMF algorithm (input phase func
tion profile made up of appropriate Mhase functions for each of
the4 aerosol regimes).

Selectioncontrolled by a truth table, which indexes correct phase
functionsaccording to wavelength and humidity (130 entries).

GAERLIB.f

ASCII real numbers. Formats: wavelendb.1, humidity F4.2,
phasdunctions 5 DPTruth table entries are integers, FormaSize
of entire data set 14.557 Kb.
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45 Cloud data bases

45.1 Cloud-top reflectances

Type of Data Base
Name of Data Set

Description

Dimensions/Size

Physical Units
Errors
Reference Source

Remarks on Usage

Control Selection

Data Library

Software Format

Other Remarks

Cloud
Tropospheric Clouds: Cloud—top Reflectances

Bi—directionalreflectance coétients for a selection of incidentze
nith angles, reflected zenith angles aalhtive azimuths. Specified
for a number of cloud scattering asymmetry parameters.

Reflectances given for 8 asymmetry values from 0.83D865,7
incidentand reflected zenith angles frobi to 90°, 12 azimuth
anglesfrom 0° to 18C. The table for asymmetry values classified
accordingto 8 diferent low cloud types and 25 wavelengths across
the GOME range (200-800 nm at resolution 25nmtall (8x
7X7x12)+ (25x8) = 4904 points.

unitless ratios
Apriori
[A45], results validated against [A12].

(a) To calculate average climatologic albddgut to the cloud pre—
processinglgorithm).

(b) Direct input (along with reference angles) to the Aaligorithm;
reflectionboundary condition in the presence of low clouds.

(a) Automatic. Cloud type is pre—defined at the start of the cloud pro

cessingalgorithm,and an average cloud top albedo (over the asym

metryvalues) is taken. Geolocation information provides the correct
viewing angles.

(b) AMF calculation is done withr without clouds—as—-reflecting—
boundariesin the latter case, geolocation information agaipplies

the viewing geometryand wavelengths are those corresponding to
the mid—points of the DOAS fitting windows.

GRHOLIB .f

ASCII real numbers. Formats: F5.1 wavelengths, F5.4 asymmetry
values,F6.2 angles, F7.4 reflectance dm#énts. Sizeof data base
~19.6 Kb.

Storedvalues are reflectances times the cosine of the incident angle.
The 8 cloud types and its physical properties are taken from [A47].
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45.2 ISCCP cloud-top pressue

Type of Data Base
Name of Data Set

Description

Dimensions/Size

Physical Units

Errors
Reference Source

Remarks on Usage

Control Selection
Data Library

Software Format

Other Remarks

Cloud
ISCCP data base

Monthly mean values of cloud—top pressure as function of latitude/
longitude.

Referencgrids of latitude and longitude with 72 a4 entries, re
spectively(spatial resolution of 2.5 x 2.5 degrees), cloud-fiEs
surevalues per month, latitude, longitudeidl entries = 72 x 144 x
12 =20736.

cloud—toppressure in hPa, latitude/longitude reference values in
deg.

seereferences
(a) [A38], (b) [A33]

Usedfor the computation of the cloud—top height which is an essen
tial input for the AMF module (AMF to cloud—top).

Automatic.
GISCCPLIB.f

ASCII real numbers. Formats: F7I&itudes/longitudes/pressure
values.Size of data base’ 500 Kb.

Cloud—top pressure values are extracted using “nearest neighbour”
asselection criterion but can optionally be interpolated in spade
time. Application of bilinear interpolation in space and lingder-
polation in time is controlled by a logical flag in the static initialisa
tion file.
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45.3 PMD threshold data base

Type of Data Base
Name of Data Set

Description

Dimensions/Size

Physical Units
Errors

Reference Source
Remarks on Usage
Control Selection
Data Library

Software Format

Other Remarks

Cloud
Reflectancethr esholds for PMD-basedloud clearing algorithm

Referenceangles (zenith cosinespPMD clear—sky reflectance
thresholdgor three PMDs and three surface types (black, sand; veg
etation), respectively Simulated apparent pressure and simulated
thresholdsat 758nm.

4 angles and 3 x 3 x 4 threshold values. 4 x 15 apparent preasure
ues,4 x 15 simulated threshold values.

Pressure values in hPa. Threshold values dimensionless.
unknown.

[A15]

Not used operationally

Automatic.

GTHRESHLIB.f

ASCIl real numbers. Format of angles is F5.2, threshold reflectances
in F5.3, apparent pressure in F7.1, simulated thresholds in F5.3. Size
of data base is 1.43 kB.

It was already suggested by the authors to include an algorithm to up
datethe reflectance thresholdilues dynamicallyThis has never
beencarried out.
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4.6 AMF multiple scattering corr ection LUT

Type of Data Base
Name of Data Set

Description

Dimensions/Size

Physical Units

Errors
Reference Source

Remarks on Usage

Control Selection
Data Library

Software Format

Other Remarks

AMF
Multiple scattering corr ection factors

Multiple scattering correction factors are required to overcome the
lack of a fast enough operational R with full multiple scattering
capabilitythat is able to calculatmn—line the required multiple seat
terig AMFs. Instead, correction factors (fitting cheients) are
storedfor two molecules (@ NO,) at twowavelengths (325 nm,
437.5nm) adunction of albedo, height above sea level, and climato

logical zones -85, +50,+35, +-10, —60 deg.). o tables have
beencreated for normal view mode (LOS < 35 deg) and potay
mode(LOS > 35 deg) of GOME, respectively

Referencegrids for 4 albedo values, 7 height values, 8 latitude zones.
Coeficients are available for two view modetsyo molecules and
two wavelengths, 14 climatological zones (4 bel&seasons x 2
hemispheres 2 = 14, no seasons in the tropical belt), all heightfalbe
docombinations, and 6 x 4 sun zenith/line—of-sight zenith angle fit
ting(2x2x2x14x4x7x6x4=75264 points) ¢oednts.

Heightin km, latitudes in deg., wavelength in nm, all other quantities
aredimensionless.

apriori
LUT created using GOMETRAN ([A36])

AMFs are calculated from the storedeficients for the given geo
location/geometryheight and albedo. First, correcti@ctors are re
storedfrom the data base entries (by applying the initial fittlggp-
rithm in reverse order); then Akima—interpolation is carried out over
albedo, height and latitude zofusing cosines of latitudes for the-lat
ter) to derive the final correction factor

Automatic.
GMSCORRLIB.f

ASCII double precision numbers for cbeients, real numbers for
reference grids. Size of data set 603.008 Kb.

The first polynomial fitting is carried out over the sun zenith angle
(for all line—of-sight angles). In a second step, the figiagame-
tersfrom the previous fit are fitted over the line—of-sight anigie.
ting coeficients have been derivesingsingular value decompesi
tion. MPI T—p—conc profiles [A4] were used and Mie phase func
tionswere applied for aerosol scattering aisability of 23 km. 'Ru

ral” aerosol is present in latitude bands +50, +35 deg while-mari
time’ aerosol is present for all other latitude bands, refledhieg
dominatingsurface type in the latitude belt. Note, that now D2
correctionfactors are in operational use for generating R®IFs.
OzoneAMFs werecalculated in full multiple scattering mode using
LIDORT [A44] and are now restored by neural networks.
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Appendix A Auxiliary Data Bases

Compilationof auxiliary data bases not essential to G used in the scientific environmédot
testpurposes and further development. No special order is given.

Rayleigh scattering
Type of Data Base
Name of Data Set

Description

Dimensions/Size

PhysicalUnits

Errors

Reference Source

Remarks on Usage
Control Selection
Data Library

Software Format

OtherRemarks

Aerosol
Rayleigh Scattering Correction

Coeficientsof pure rayleigh—scatterd@®A intensities that are used
to compute the Absorbing Aerosol Indicator (AAl).

Referencegrids for 2 wavelengths, 8 albedos, ahd@found heights.
Fitting parameters (cokients) of a quasi— two—dimensional poly
nomial fit storedfor 3 harmonics. Fitting parameters are derived as
function of sun zenith angle and line—of-sight angle. The azimuth
dependencyf rayleigh backscatter intensities is taken into account
usingthe harmonics. Polynomials of degree 5 and 3 (6 and ficcoef
ents) have been used to fit for the sun zenith and line—of-sight angle,
respectivelyFirst harmonic (nadir part) availabler all variables
mentionedabove (2 x 8 X1 x 6 x 4 = 4224 points). Harmonics 2 and
3 available for two wavelengths] heights (2 x 1 x 6 x 4 = 528
points).

Referencavavelengths in nm. Albedo dimensionless, heighisin
fitting coeficients dimensionless.

Apriori
AAl-algorithm: [A16]
LUT created by R. Spurr using GOMETRAN.

Usedin the Absorbing Aerosol Indicator Algorithm thanot called
during operational processing.

Computationof Absorbing Aerosol Index controlled bylagical
flag. Usage of data base automatically

GRAYLUT .f

ASCII realnumbers. Formats: albedo in F5.2, height in F4.1, wave
lengthin F6.1, fitting parameters in 1PE14.7. Size of data set 43.186
Kb.

Validationof AAI results required. Delivery of results to the public
requiresa change of the L2 product. Curreptlyg internal link to oth

er algorithms (stand—aloneesult) and no link to aerosol optical
depth.The first polynomial fitting is carriedut over the sun zenith
angle (for all line—of—sighéingles)In a second step, the fittin-
rameters from the previous fit are fitted over the line—of—sight
angle Fitting coeficients have been derived using singular value de
composition.
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SpecialScenarios
Type of Data Base
Name of Data Set

Description

Dimensions/Size

Physical Units

Errors
Reference Source

Remarks on Usage

Control Selection
Data Library

Software Format

Other Remarks

Profile
Special Scenario Pofiles

Selectecditmospheric and trace gas concentration profiles for several
specialscenarios: Ozone hole (day-time and night-time), Biomass
burning,Volcanic, Polar Stratospheric Clouds, Industrial pollution,
Twilight, "Worst Case”.

8 scenarios. Each scenario comprises several columns, wign201
tries in each column. The first column is altitude from 0.0 km to 100
km (resolution 0.5 km). Other columns may be temperature, aerosol
extinction profiles at 550 nm (where applicable), or trace gas con
centrationprofiles (choice of species depends on scenario).

Temperatures degrees K. face gas concentrations as nunrbhiex
ing ratios. Aerosol extinction profile in krh

Apriori
See Appendix B.

Climatologicalprofile inputs to radiative transfer models (including
AMF). Not designed to be used operationally — for test scenarios
only.

Discretion in scientific testing and scenario investigation.
PROFILES.PAR

ASCII real numbers. Formats: heights F5.1, temperatures F8.3, all
profiles 1PE1.5. Size of data set 29.748 Kb.

Whereexperimental values are only available for a restricted altitude
rangethey are supplemented by the appropriate profiles from the
MPI database (smooth matching!). @ce gases not requiring spe
cial considerationthe MPI background data are useemperature
andpressure profiles are also taken from this database unless indi
catedotherwise. See Appendix B for details.
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Cloud scattering properties

Type of Data Base
Name of Data Set

Description

Dimensions/Size

Physical Units

Errors
Reference Source

Remarks on Usage

Control Selection

Data Library

Software Format

Other Remarks

Cloud
Cloud scattering

Referencavavelength grid, cloud extinction, single scattering-albe
do, phase functions, phase function moments.

Informationfor 5 standard low cloud types, 3 standard halglud
types(Stephens classification, see below).

25wavelengths between 200 nm and 800 nm, extincbeficients

for 25 wavelengths and 8 cloud types, single scattering albedos for 25
wavelengthsand 8 cloud types, phase functions betw@and 180
degreeq(1 deg. resolution) for each wavelength and cloud type,
phasefunction moments (299) for each wavelength and cloud type

Extinctioncoeficients in kntl. Wavelength grid in nm, phase func
tion values in (Steradiar®) all phase functions are normalised to 1.
Phasdunction moments dimensionless.

unknown
[A47]

Discretion:option exists to use data in AMF algorithm, but at pres
ent, this isnottaken up. Phase function moments also used in GO
METRAN. [The problem hergs that not enough information can be
extracted from stand—alone GOME measurements to make the treat
ment of clouds as particle layers worthwhile on a routine operational
basis.]

Usageof cloud information for AMF calculation controlled by alog
ical flag.

GCLOUDLIB.f

ASCII real numbers. Format of wavelengths is F6.1, extinction coef
ficients, single scattering albedos, phase functions and phase func
tion moments stored as EB.

This data base contains the results of the MIE calculations of phase
functionsand their moments, plus extinction do@énts and single
scatteringalbedos, for the eight water—droplet clouds measured by
Stephens.The Mie code is that due toi$%ombe. The following
cloudtypes are available:

1. Stratus | (St I)

2. Stratus Il (St II)

3. Stratocumulus 1 (Sc 1)

4. Stratocumulus 1l (Sc II)

5. Nimbostratus (Ns)

6. Altostratus (As)

7. Fair Weather Cumulus (Cu)
8. Cumulonimbus (Cb)
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Lowtran sun spectrum
Type of Data Base
Name of Data Set
Description

Dimensions/Size

Physical Units
Errors

Reference Source

Functional Usage

Control Selection

Data Library

Software Format

Other Remarks

Spectroscopic
Sun reference spectrum (Lowtran)
Wavelengths and Solar irradiance data

2910points for wavelengths and irradiances from 173.943 — 352.1
nmand 1241 points for wavelengttisd irradiances from 347.464 —
2512.563nm. Total entries are 2 x 4151 = 8302.

photons / (nm s cA
see [A23] and references therein

LOWTRANTY solar irradiance data; compiled from LOWTRAN 7
softwarepackage ([A22]).

Used as external reference spectrum in DG@if&g algorithm for
testpurposes and for simulating (absolute) radiance spectra at top of
the atmosphere by means of a radiative transfer model. Nobpsed
erationally

Presence dfhe external solar reference spectrum is controlled by a
logical flag.

GSUNLIB.f

ASCII real numbers. Format F9.4 wavelengths, 1PE14.7 pseudo—
cross—sectionsSize of entire data base 602.126 Kb.
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Anderson sun spectrum

Type of Data Base
Name of Data Set
Description

Dimensions/Size

Physical Units
Errors
Reference Source

Functional Usage

Control Selection

Data Library

Software Format

Other Remarks

Spectroscopic
Sun reference spectrum (Anderson)
Wavelengths and Solar irradiance data

11001points for wavelengths and irradiances from 200.00 — 310.000
nm. Total entries are 2 x1100 = 12200.

photons / (nm s cA
unknown
G.P Anderson solar irradiance data, [A23].

Usedas external reference spectrum in DOAS fitting algorithm and
for simulating (absolute) radiance spectr@ptof the atmosphere by
meansof a radiative transfer model. Not used operationally

Presence dfhe external solar reference spectrum is controlled by a
logical flag.

GSUNLIB.f

ASCII real numbers. Format F9.4 wavelengths, 1PE14.7 irra
diancesSize of entire data base 602.126 Kb.
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Combined Anderson/Kurucz sun spectrum

Type of Data Base
Name of Data Set
Description

Dimensions/Size

Physical Units
Errors

Reference Source

Functional Usage

Control Selection

Data Library

Software Format

Other Remarks

Spectroscopic
Sun reference spectrum (combined)
Wavelengths and Solar irradiance data

60000points forwavelengths and irradiances from 200.00 — 799.99
nm. Total entries are 2 x 60000 = 120000.

photons / (nm s cA
unknown

RobertKurucz (SAO) and Haland Anderson (AFGL) solar ina
diancedata, [A22].

Usedas external reference spectrum in DOAS fitting algorithm and
for simulating (absolute) radiance spectr@ptof the atmosphere by
meansof a radiative transfer model. Not used operationally

Presence dhe external solar reference spectrum is controlled by a
logical flag.

GSUNLIB.f

ASCII real numbers. Format F9.4 wavelengths, 1PE14.7 irra
diancesSize of entire data base 602.126 Kb.

Solarirradiance data, combining data frdRobert Kurucz (SAO)
andfrom Hall and Anderson (AFGL). Note, that the combined spec
trum is not an extraterrestrial spectrum but includes atmospheric ab
sorption.

Hall and Anderson data range: 200—310 nm

Kurucz data range: 293.01-1626.5 nm
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Oxygen spectoscopic data

Type of Data Base
Name of Data Set

Description

Dimensions/Size

PhysicalUnits
Errors
Reference Source

Remarks on Usage

Control Selection
Data Library

Software Format

Other Remarks

Spectroscopic
O, Spectoscopic Line Data

Exponentiakum fitting cosdficients in the Oxygen A band (centered
around760 nm).

132wavelength pairs (start and end wavelength), referemssure

(6) and reference temperature (5) grid, exponential sum fitting
weights(10) and exponential sum fitting c@iefents (132x 6 x 4 x

10).

wavelength in nm, pressure in hPa, esft-fitiehts in cn?.mol!
unknown
[A5], based on HITRAN [A34] spectroscopic data.

No direct application in operational Level 1 to 2 processing, but data
canbe used in RM’s for creating optical depths in the Oxygen A
band.

Automatic.
GO2A ESFTLIB.f

ASCII double precision numbers. Format F12.5 line positions
(wavelength),D12.6 reference pressure, D12.6 reference tempera
ture, D12.6 esft—weights, D13.5 esft—cheknts. Size of data set
256.530kB.
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Appendix B Notes on Special Scenarios for GOME

compiled by D. Diebel, IFE, Bremen

Eightdifferent "special’ scenarios have been created for the testing of GOME forward models an
retrieval algorithms (there are two ozone hole scenalMdis@rever possible, information from the
literaturehas been used. Howey#ne "worst case” scenario is not very likely to occucoitn
poundsan ozone hole situation with PSCs, tropospheric pollution and volcanic particle loading. |
should represent the worst case for Ozone retrieval. The scenarios have been dontpgadg
purposes and should not be used in the operational Level 1 to 2 processing.

In the cases where experimental valuesaaglable only for a restricted altitude range, they are
supplemented by the appropriate profiles from the MPI database. For trace gases with no spe«
considerationthe MPI background data are useeimperature and pressure profiles are also taken
from this database unless indicated otherwise.

Thescenarios are available on floppyd have been incorporated into the GOMEware. In the data
base, altitudes aiia [km], mixing ratios in [ppm] for trace gases, the extinction ficieht at 550
nmin [km1] for aerosols, and temperatures in [K].

1. Ozone Hole (Daytime)

Latitude: 8T S

Month: October

Solar zenith angle: 80

MPI profile: 85" S, October

Os:

Smoothedexperimental data between 3 and 29 km for October 16, 1986 by Komhyr et al. (J
GeophysRes. 94 D9, 1,429, 1989). Ground level assumed at 3 km. Depletior fiol@ws
approximatelyGaussian profile, centred at 20 km altitude with a halfwidth 8 km. This is used to
correlateother gases.

NOzi

Gausgrofile, centred at 20 km altitude, halfwidth 8 km, peak value 0.5 ppb, subtracted fromn
MPI profile. This reduces the background column density of 3.2%6lecules/crito 2.3 x

106 molecules/crh This in agreement with Sanders et al. (J. Geophys. Res. 948811
1989)andSolomon and Keys (J. Geophys. Res. 97 D8, 7971, 1992) stating strongly decreast
values between August and mid September during the vortex, which are nearly back to norm
in October

ClO:

Gausgrofile, centred at 20 km altitude, halfwidtlk®, peak value 1 ppb, added to MPI{pro
file. Taken from papers by Brueeal. (J. Geophys. Res. 94 D14, 16,649, 1989) and Zafra et al.
(J. Geophys. Res. 94 D9 123, 1989).

BroO:
Gausgrofile, centred at 20 km altitude, halfwidth 8 km, peak value 10 ppt, addé@l pre
file. From Solomon et al. (J. Geophys. Res. 92 D7. 8329, 1987).

T:
Smoothed experimental data between 3 and 29 km for October 16, 1986 by Komhyr et al.

2. Ozone Hole (Night)
Latitude: 8L S
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Month: October

Solar zenith angle: 93

MPI profile: 85’ S, October

Os3:

Smoothedexperimental data between 3 and 29 km for October 16, 1986 by Komhyr et al. (J.
GeophysRes. 94 D9, 1,429, 1989). Ground level assumed at 3 km. Depletior fiol@ws
approximatelyGaussian profile, centred at 20 km altitude with a halfwid&koh. This is used

to correlate other gases.

NOzi

Gausgrofile, centred at 20 km altitude, halfwidth 8 km, peak value 0.5 ppb, subtracted from
MPI profile. This reduces the background column density of 3.2%6lecules/crito 2.3 x

106 molecules/crh This in agreement with Sanders et al. (J. Geophys. Res. 9483811
1989)andSolomon and Keys (J. Geophys. Res. 97 D8, 7971, 1992) stating strongly decreased
values between August and mid September during the vortex, which are nearly back to normal
in October

ClO:

Gausgrofile, centred at 20 km altitude, halfwidtlki®, peak value 1 ppb, added to MPI{pro
file. Taken from papers by Brueegal. (J. Geophys. Res. 94 D14, 16,649, 1989) and Zafra et al.
(J. Geophys. Res. 94 D9 123, 1989).

OCIO:

Gausgprofile, centred at 20 km altitudealfwidth 8 km, peak value 5 ppt, added to MPI profile.
Resultsn column content of 2.6 x #®molecules/cr, which is about a factor of 2 hightbian
experimentabata (e.g., Sanders et al., J. Geophys. Res. 9418811 1989). On the other
handthe column density given by the MPI profile (which doesmodel ozone depletion pro
cessesjs already 1.7 x 7 molecules/crh Comments, please!

T:

Smoothed experimental data between 3 and 29 km for October 16, 1986 by Komhyr et al.

3. Tropospheric Industrial Pollution

Latitude: 52 N

Month: January

Solar zenith angle: 75

MPI profile: 55’ N, January

O3: Constant value of 100 ppb in planetary boundary layer between 0 and 1.5 km, based on

variousexperimental data (e.g., Browell, Proc. IEEE 77, 419, 1989; Smit et al., Berichte des
Forschungszentrums Jilich 2568, 1991).

NOzi
10 ppb between 0 and 1.5 km. In agreement with Fricke (Luft kennt keine Grenzen, Umwelt
bundesamt1991).

HCHO:
5 ppb between 0 and 1.5 km.

SO

100ppb between 0 and 1.5 km. Corresponds to winter srdgjtion (Fricke, Luft kennt keine
GrenzenUmweltbundesamt, 1991). It isgarablewhether GOME will ever see an average
concentratiorof 100 ppb within its ground pixel of 320 km by 40 km. Comments!

Aerosol:
LOWTRAN urban aerosol in boundary layer with 2 km visibildypove LOWTRAN back
ground aerosol for fall/winter condition with visibility of 23 km in troposphere.
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4. BiomassBurning Pollution

Latitude: 4 N

Month: January

Solar zenith angle: 35
MPI profile: 5° N, January

Os:

Two Gauss profiles added to MPI profile. First one centred at 2.5 km, halfwidth 1.5 km, the
othercentred 7.5 km, halfwidth 1.5 km. Peak values such that addition to MPI profile models
experimentablataby Marenco et al. (Atmos. Environ. 24A, 2823, 1990) with peak values of
100 ppb.

NOzi
Two Gauss profiles, correlated tg,Wvith peak values of 10 ppb added to MPI profil@iés in
agreementvith Burrows et al. (Meteorfahrt, BMFT Report).

HCHO:
Two Gauss profiles, correlated ta,vith peak values of 5 ppb add®dMPI profile. \alues in
agreementvith Burrows et al. (Meteorfahrt, BMFT Report).

Aerosol:

Two Gauss profiles, correlated ta,@dded to LOWTRAN background aerosols for fall/winter
with visibility of 23 km in troposphere. Peak extinctiorb&0 nm is about 0.2 krhat 2.5 km
altitude (background 0.05 km) and 0.1 km at 7.5 km (background 0.002 k#h

T:
Smoothed experimental data by Marenco et al. (Atmos. Environ. 24A, 2823, 1990).

5. Polar Stratospheric Clouds

Latitude: 72 S

Month: August

Solar zenith angle: 90
MPI profile: 75" S, August

NOzi
NO. is usually depleted during the antarctic winter season. This is reflectbd MPI data

basewhich shows a sharp increase in Né@tween September and OctoberAugust, the
MPI column density is about 4.4 x Omolecules/crh

Aerosol:

LOWTRAN background aerosol for fall/winter with 50 km visibility in troposphere with added
Gausgeak, centred at 17 km, halfwidth 2 km, with a peak value of about 0:82ktinction
at550 nm. The chosen thicknemsd extinction are typical for PSCs (e.g., Kinne et al.-Geo
phys. Res. Lett. 17, 2079, 199@riles et al., J. Geophys. Res. 97 D12, 13,015, 1992).

6. Twilight
Latitude: 65 S
Month: January
Solar zenith angle: 93
MPI profile: 65" S, January

NOs:
Typical profiles can be found in 8yne etal. (The Nitrate Radical, Air Poll. Res. Rep. 31,
Comm.European Communities, 1990). The profile used is a digitization of Fig. V14.



July 2002 GOME Software Databases Uni Bremen — IFE

Iss./Rev 3/A . DLR - IMF
page 74 for Level 1 to 2 Pocessing ER_TN—IFE—GO—0018

7. Volcanic Eruption

Latitude: £ N

Month: September

Solar zenith angle: 20

MPI profile: 5° N, September

Aerosol:

LOWTRAN background aerosol for fall/winter between 0 and 10 kmawikibility of 23 km.
Between 10 and 30 km LOWTRAN extreme volcanic aerosol for fall/witg&turing a peak at
18 km with about 3 km halfwidth. The peak extinction at 550 nm is 04 kAbove 30 km
LOWTRAN mesospheric with transition from extreme volcanic.

SOy

Gauswrofile, centred at 18 km, halfwidBkm, added to MPI profile. The value in the maxi
mumis 70 ppb, which is derived from experimentally observed total columns of&kdGko
molecules/cr (Goldman et al., Geophys. Res. Lett. 19, 179, 1992).

NOzi

Gauss profile, centred at 18 km, halfwidth 3 km, vpigtak value of 0.1 ppb subtracted from
MPI profile. This leads to values of zdoy NO, between 15.5 and 18.5 km. Experiments-indi
catea loss of 20 to 40% in column density (e.g., over Lgudew Zealand, Johnston et al.,
GeophysRes. Lett. 19, 211, 1992), but this cannot bealized for a volcanic cloud restricted to
analtitude range of only 3 km.

8. Worst Case Scenario

Latitude: 8L S

Month: October

Solar zenith angle: 80

MPI profile: 85" S, October

Smoothedexperimental data between 3 and 29 km for October 16, 1986 by Komhyr et al. (J.
Geophys. Res. 94 D91,429, 1989). Ground level assumed at 3 km. Identical to ozone hole
scenario 1).

ClO:
Gausgrofile, centred at 20 km altitude, halfwidtlk®, peak value 1 ppb, added to MPI{pro
file. Identical to ozone hole scenario.

BrO:
Gausgrofile, centred at 20 km altitude, halfwidth 8 km, peak value 10 ppt, addé@l pre
file. Identical to ozone hole scenario.

T:
Smoothexperimental data between 3 &8km for October 16, 1986 by Komhyr et al.. lden
tical to ozone hole scenario.

NOzi

Gaussrofile, centred at 18 km altitude, halfwidth 3 km, peak value 0.5 ppb, subtracted from
MPI profile to take into account depletion by volcanic cloud. A vafu® ppb for NQis taken

to represent a polluted troposphere between 0 and 1.5 km.

SOy

Gaussrofile, centred at 18 km, halfwid8km, added to MPI profile. The value in the maxi
mum is 70 ppb. This value corresponds to the volcanic scenario. In addition, values in the
boundarylayer between 0 and 1.5 km are increaselD ppb, reflecting a tropospheric pellu

tion.
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HCHO:

Pollutionlevels of 5 ppb between 0 and 1.5 km.

Aerosol:
LOWTRAN urban aerosol in boundary layer with visibility of 2 km. Above LOWTRAN tropo

sphericbackground aerosol up to 10 km for a spring/summer condition, visibility 50 km.
Above 10 km LOWTRAN volcanic aerosol for spring/summaeth a peak at 20 km. APSC is
addedat 17 km altitude identical to that in the PSC scenatrio.



