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CHANGE RECORD
ISSUE | REVISION | DATE CHANGE STATUS ORIGIN
1 A 12/01/96 Issue 1
1 B 16/02/96 SCR #16, CR #16

Issue 1, Revision B
Reason for Change:

Updated to reflect information in
PO-TN-ESA-GS-0381 and to addregs
RIDs of Feb. 2/96 pertaining to the
Level O structure.

MPH, SPH, DSD, and DSR structures
modified.

Table added showing generalized
Level O product structure.

RIDs Addressed:

ESA/0001: FEP header defined
ESA/0002: PF-Host time stamp
clarified

ESA/0004: Processing PCD added
ESA/0006: AF PCD ADS and DSD
added

ESA/0007: page A-3 updated
ESA/0008: page B-3 updated

ESA/0009: Table 8.1.1 modified

ESA/0011: TBD changed to Range/
Doppler

ESA/0013: FEP header defined
ESA/0014: Table 8.4.7.4-2 corrected
CSF/1: filename in MPH corrected

CSF/2: page A-3 updated

CSF/3: MPH PCD information
updated

CSF/5: DSD added to Level 0 SPH
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ISSUE | REVISION | DATE CHANGE STATUS ORIGIN

CSF/6: Section on AATSR
updated and re-issued

CSF/8: AATSR_O Summary
Sheet updated

1 C 04/04/96 SCR #38, CR #38 Products
Issue 1, Revision C Review
Meeting #1

Reason for Change:

Updated Sections 1-6, 17 and Annex
A to reflect changes discussed at the
Products Review Meeting #1, March
5-8, 1996, as per action item “Al
MDA 6 April 96” from PO-MN-ESA-
00416, Pg. 35.

174

2 A 20/05/96 SCR #71, CR #71
Issue 2

Reason for Change:

Separate volume created.

Updated with new product information
from Document A-3.

2 B 30/03/97 SCR #145, CR #145
Issue 2, Revision B

Reason for Change:

Level 1 and Level 2:

SPH formats updated, some keywords
and data types changed
PROCESSING_SOFTWARE_
VERSION removed from SPH. Field
is in the MPH.

Time and positioning info added to
SPHs.

Reference DSDs added to SPHs.
SQADS moved to directly follow
SPH.

lat/long changed to ENVISAT format.
Spares added to accommodate future
changes.
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REVISION

DATE

CHANGE STATUS

ORIGIN

1 byte attachment flag added to
ADSRs as per Envisat format.

Size estimates updated.

Data sets from SCIA_MO1 merged
into the Level 1B product.

Auxiliary data: AX files given
standard AX SPH.

Information from 10DD defined SPH
moved to a GADS where needed.
Spares added to accommodate futu
changes.

Field 5 of Table 15.6.12.1.2-1 and
field 5 of Table 15.6.12.1.3-1 changd
to units of Kelvin.

12

11/07/98

SCR #169, CR #169

Issue 3

Reason for Change:

Updated for new release of ESA

IODD documents:

* SCIAMACHY Level 0 to Level
1B Processing Input/Output Data
Definition, ENV-TN-DLR-SCIA-
005, Issue 4/B, March 27, 1998;
and

* SCIAMACHY Level 1B to Level
2 NRT Processing Input/ Output
Data Definition, ENV-TN-DLR-
SCIA-0010, Issue 3, March 19,
1998.

Also updated for comments from fax

DPMO/JMJ/ENV, 1215/98.

13/11/98

SCR #218, CR #218 Issue 3, Revisi
B

Reason for Change:

Updated for the following SPRs:
SPR-42000-0197-CSF to SPR-4200
0206-CSF,

SPR-42000-0213-CSF,

DN

ENVISAT-1 Products Specifications - Volume 15: SMMACHY Products Specifications
serco

bringing service to life

Pag. 5/186



Maintenance and Operations of Earth Observation

ENVISAT-1 PRODUCTS SPECIFICATIONS r
VOLUME 15: SCIAMACHY PRODUCTS SPECIFICATIONS

Contract Ref.: ESA/Esrin 19049/05/1-OL
Document Ref.: PO-RS-MDA-GS-2009 Issue: |3 Rel.:

Consortium Ref.: OSME-DPQC-SEDA-RS-06-013p Date /0872007

Title:

—
FNCA

.

ISSUE | REVISION | DATE CHANGE STATUS ORIGIN

SPR-42000-0214-CSF,

SPR-42000-0246-CSF to SPR-4200
0252-CSF.

3 C 30/11/99 Issue 3, Revision C
Reason for Change:

Updated for the following faxes:
+ DOT/IMJ/ENV,1142/99;

* PO-FX-ESR-GS-1465.

3 D 6/06/2000 Issue 3, Revision D PDS V3

Reason for Change:

Updated according to SCIAMACHY
Level-2 / Off-Line |IODD ENV-ID-
DLR-SCI-2200-0004 issue 1, 29/11/99

3 E 13/11/00 Issue 3, Revision E

Reason for Change:

* SCIAMACHY Level 0 to Level
1B Processing Input/Output Data
Definition, ENV-TN-DLR-SCIA-
005, Issue 5, Jully, 21 2000; and

* SCIAMACHY Level 1B to Level
2 NRT Processing Input/ Output
Data Definition, ENV-TN-DLR-
SCIA-0010, Issue 3/B, May 29,
2000.

3 F 30/5/2001 Reason for Change:
wrong dim in table 15.5.1.7.7-1

26/9/2001 Addition of GADS in Table 15.4.1.6
to be compliant to IODD

2

3 G 6/10/2002 Modifications to level 2 off-line L20L VO
product specifications New Aux file | PD: ENV-

definition added:SCI_INI_AX ID-DLR-
SCI-2200-4
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ISSUE | REVISION | DATE CHANGE STATUS ORIGIN

Reason for changez oL 110 DD ENV-
ID-DLR-SCI-2200-4 of 27/08/2002
issue 4/b

16/6/2003 Modifications according to correctigrisevel 1b to
suggested by DLR, plus new baseline2 NRT

All changes reported in Register of | processing
changes. IODD: ENv-
TN- DLR-
SCIA-

0010 Issue 3/
C of
23.May.2003

3 H 16/04/2004 | Modifications according to newDId | L2 OL 10DD:

issue for corrections on units for Nad iENV"D'

\ . LR-SCI-
and Limb Geolocation ADS 2200-4 Issue
4/D of
23.March.200
4

3 | 25/10/2004 L2 OL IODD:
ENV-ID-
DLR-SCI-
2200-4 Issue

e - . 4/E of 17 Aug.
Modifications according to new 10DD 554

for Off-line Level2 Product and
corrections on NRT levellb to 2 L1bto2 NRT

10DD:
I0DD ENV-TN-

DLR-SCIA-
0010 Issue 3/
D of 16Aug.
2004

3 J 1/12/2004 Modifications according to LOtoL1lb

amendments of LO to L1b IODD, L1y NRT 10DD:

. ENV-TN-
to L2 NRT See register of changes fpp g.scia-
details. 0005 Issue 5/
A of 25/10/
2004

L1bto2 NRT
10DD: ENV-
TN-DLR-
SCIA-0010
Issue 3/ D of
02/11/ 2004
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REVISION

DATE

CHANGE STATUS

ORIGIN

L2 OL I0DD:
ENV-ID-
DLR-SCI-
2200-4 Issue
4/E of 3 Nov.
2004

31/03/2006
First release|

Modifications according to:
LO to L1b IODD,

L1b to L2 OFL I0ODD,

LO to L1b ADF.

See register of changes for details.

WARNING MESSAGE: NRT
Processing for SCI_NL__ 2P produg
is being suspended with start of
operations SCIAMACHY IPF L1b
6.01.

LOto L1b

NRT IODD:
ENV-TN-
DLR-SCIA-
0005 Issue 6 of
6/9/ 2005

L2 OL I0DD:
ENV-ID-
DLR-SCI-
2200-4 Issue
4/G of 9 Mar.
2006

—

LOto L1b
Conf. Mgt
ADF: ENV-
CMA-DLR-
SCIA-0062
Issue 1/B of 20
Mar. 2006

24/04/2006
Second
release

Taking into account updated LO to
L1b 1ODD

LOto L1b

NRT IODD:
ENV-TN-
DLR-SCIA-
0005 Issue 6/A
of 4/4/ 2006

06/05/2006
Final
release

Taking into account updated L1b to
L2 OFL I0ODD

L2 OL I0DD:
ENV-ID-
DLR-SCI-
2200-4 Issue
4/G of 2 May
2006

27/06/2007

Implementing minor corrections raig

sed

by Sciamachy DPQC
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Affected pages:
Chapter 15.2:

Chapter 15.4.1:
Table 15.4.1.2-1
Table 15.4.1.6-1
Table 15.4.1.7.2-1
Chapter 15.4.1.7.6:

Chapter 15.4.1.7.10

Table 15.4.1.7.10-1
Chapter 15.4.1.7.13:
Chapter 15.4.1.7.14:
Table 15.4.1.7.14-1

Table 15.4.1.7.16-1
Table 15.4.1.7.17-1
Chapter 15.4.1.7.27:
Table 15.4.1.7.27-1
Chapter 15.5.2.7.3
Table 15.5.2.7.3 1
Chapter 15.5.3
Table 15.5.3.2-1

Table 15.5.3.6-1

REGISTER OF CHANGES

added warning on NRT L2 products

LRAC replaced with D-PAC

replaced AUX_ATT_AX with AUX_FRAX
field 11 updated. Field 22.7 footnote added
field 10 byte length changed; size total updated.

“when satellite is enteringpsel...” rephrased “when the sub-
satellite point on the ground is entering ecligse..

retrieval mode specified far &derence to use in L2
processing.

field 1 updated; field3 comment added
description added.
titte changed.

field 2 description changed (“deleted elevation amiinuth™) and
Units changed.

filed 3, units changed
field 5, units changed
description added.
field 3 description changed
Added: “Common Structure”
Added: “Coord Structure”
Measurements definition of Leveffdioe product updated

For L2 OL not all the ADFs as fRT are used, but only
SCI_IN__AX and AUX_EXA_AX (was wrong in old ProdSpe

field 11 changed from spare to “DecontaminatiorgFla

fields 32-44 renumbered 32-43; following field nuenb updated;
fields 48-59 renumbered 47-58; Total fields numisenow 59.
DSD numbers all scaled by “-1”, from 60 to 113; Nwacts on
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Table 15.5.3.7.3-1
Table 15.5.3.7.7-1

Table 15.5.3.7.8-1
Table 15.5.3.7.9-2
Chapter 15.6.1
Chapter 15.6.5:
Chapter 15.6.5.1:
Chapter 15.6.6.1:
Chapter 15.6.7:
Chapter 15.6.7.1:

total size.
Fixed size replaced with vadedite

field 8-9: Cloud-top heigth and error replace Clktagd pressure
and error. Units changed.

Field 9 and 11, currently set to -99.99, see prodisclaimer.
Field 4, Units is “-” instead of “%”
Field 5, 9, 14, 16 Units is “rel. Fraction” insteaid‘%”
Field 11, Units is “rel. Fraction” instead of “km”
Modified note “b”
Field 5, 6¢, 9, 12, 18, 20 Uisitsel. Fraction” instead of “%”

field 1, units changed from ppmv to ppV.

SCI_LK1_AX frequency update changed
description added.

key data parameters detailstadde
m-factor parameters detailsc&dde
description added.

error in schematic structureexbed
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15 SCIAMACHY PRODUCTS SPECIFICATIONS

15.1 INSTRUMENT OVERVIEW

The Scanning Imaging Absorption Spectrometer formdgpheric Cartography
(SCIAMACHY) instrument provides spectra measurednirlight transmitted, back
scattered or reflected by trace gases in the atnesspThe instrument is designed for the
global measurement of trace gases in the tropospdued stratosphere by means of a
spectrometer scanning the atmosphere either at ot limb. It records radiation in the
range 0.24 um to 2.4 um with 8 detector module® gbal is to allow small optical
absorptions (as small as 2E-4 in some regionseo$plectrum) to be detected.

SCIAMACHY is designed to measure the global distiiitn of trace gases, aerosols and
clouds in both the troposphere and the stratospfidre abundances of a number of
atmospheric constituents which are targeted spewéasie:

o in the troposphere - 0O,, N,O, NG,, CH,, CO, CQ, H,0, HCHO and
aerosols and, in polluted conditions, SO

o in the stratosphere -00,, O,*, O,, NO, NQ,, BrO, N,O, CO, CQ, H,0,
CH, plus under volcanic eruption SO2, plus under ozuole conditions
OCIO and CIO.

SCIAMACHY makes spectral measurements in passiveb liand nadir looking
spectrometer observations to permit ground basetpbuatation of the trace constituent
concentrations.
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Table 15.1-1 - SCIAMACHY Instrument Characteristics

GEOMETRIC:| Nadir viewing:

IFOV: 0.045 deg (across track) * 1.8 deg (alongkja
Max Swath width: 960 km
Typical footprint: 30 k (along track) * 60 km (asotrack)

Limb viewing:

0.045 deg (elevation) * 1.8 deg (azimuth)

(0 to 100 km at typically 34 steps and 3 km resoh)t

The maximum azimuth range is +/- 44 deg. relativeattellite
velocity and is adjusted in order to cover the satn@spheric
volume as for nadir measurements within 5 minutes.

SPECTRAL: | 8 detector modules are utilized operaitiniipe 0.24-2.4 um spectra
region. Detector modules 1-5 operate in the 0.26@5 pum region,
and modules 6-8 operate in the 1 to 2.4 um region.

channel 1 & 2 =240 - 400 nm,

channel 3 to 5 =400 - 1000 nm,

channel 6 = 1000 -1700 nm

channel 7 = 1940 - 2040 nm, channel 8 = 2265 - 2880

Polarization (Polarization Measurement Devices, BlidDneasured
in several channels;

PMD channel 1 = 320 -380 nm, PMD channel 2 = 4520 nm
PMD channel 3 =620 - 700 nm, PMD channel 44 =800 nm
PMD channel 5 = 1500 -1700 nm, PMD channel 6 = 22880 nm

PMD channel 7 = 45letector = 800 - 900 nm
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15.2 PRODUCTS OVERVIEW
The SCIAMACHY products may be classified as LevelB or 2. The characteristics of
each product are summarized in Table 15.2-1 angr&ij5.2-1.

Table 15.2-1- SCIAMACHY Products
Instrument / mode Product ID Description
SCIAMACHY SCI_NL__OP| SCIAMACHY Level 0

SCIl NL 1P| Geolocated and Calibrated Spectra contains:

- T Geolocated and Radiometrically and Spectrally
Calibrated Limb and Nadir radiance spectra

SC| NL 2P| Vertical Column Amounts

- Geolocated vertical column amounts

SC| OL 2P| Geolocated vertical column amounts from off-line
- T processing, cloud-top pressure, cloud fractionakcd
and aerosols parameters, geolocated profiles fron
trace gas species.

SCl| RV 2P Selected Vertical Column Amounts for Meteo users

Figure 15.2-1 - SCIAMACHY Product Tree

SCI_RV_ 2P
SCI_NL__2P SCl oL 2P
[
SCINL_ 1P
SCINL_ 0P

WARNING MESSAGE: NRT Processing for SCI_NL__ 2P product is beirgpsinded with
start of operations SCIAMACHY IPF L1b 6.0.
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15.2.1 Product Specific Notation
The following notations are used in the descripib®CIAMACHY products.

Table 15.2.1-1 - SCIAMACHY Notation

Notation

Description

%

Percent

(BU/s)*sr Binary units per second of a solid angle
(BU/s)/ (photons/crfi* nm * s) Binary units per second per radiance
- No unit

1/16 s Time of BCPS (62.5 ms)

BU Binary units of signal read-outs

BU/s Binary units per second

day Day

degree General Angle (360 per circle)
keyword A keyword in the format definition
km Kilometre

Lat/Long Geographical Co-ordinate

102m 102 metre

105m/s 105 metre per second

mbar Pressure

mol/cne Column density

mol/crs Density

ms Millisecond

nm Nanometre (Wavelength)

photons {cnT * nm * sr * s)

Radiance

ppV Volume mixing ratio; parts per Volume
Rel. fraction Relative fraction

S Second

terminator Terminator of fields

us Microsecond
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The following acronyms are used to describe dateires used in the products:

Table 15.2.1-2 - SCIAMACHY Data Structures

Notation Description
Clcon Cluster configuration
Coord Geographical co-ordinate
Flags Quality Flags
GeolL Geolocation for limb measurements
GeoN Geolocation for nadir measurements
GeoCal Geolocation for calibration measurements
MJD Moadified Julian Date for the year 2000
Polv Fractional polarisation values
LOHdr Level 0 header structure
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15.3 LEVEL 0 PRODUCTS

There is one Level 0 product corresponding to tatmBCIAMACHY

measurement mode.

15.3.1 SCIAMACHY Level 0

SCIAMACHY Level 0 is composed of time ordered amhatated Instrument Source
Packets (in instrument data units) with a main gpetific product header. There are 3
different types of source packets: Detector, PMid &uxiliary Data Packets. The
SCIAMACHY Level 0 product is the basis of all daeocessing to create the higher
level SCIAMACHY Products. The product is producegtematically. The NRT
version of the product is available from the PDHBOoBIrs after data acquisition. The
OFL (fully consolidated) version is available fromme LRAC 2 weeks after

acquisition.

15.3.1.1 Input Data

Annotated ISPs as received from the Front End BemreFEP) plus auxiliary data.
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15.3.1.2 Auxiliary Data Used
The Level 0 product requires the following auxyiamformation
(refer to Volume 6):

Phase, cycle and orbit number data,

ID of the systems and subsystem that collect aodgss the data,
ENVISAT orbital state vectors,

Processor Configuration file, which includes PCEeinold values,
and

SBT to UTC conversion data.

000D

[m]

15.3.1.3 Processing Performed

Determination of the satellite position and conierof Satellite Binary Time
(SBT) to Universal Time Co-ordinates (UTC) is ac@tished using ESA
software.

15.3.1.4 Product Structure
As defined in Volume 6. A detailed description detinstrument Source
Packets is provided in Document A-1.
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154 LEVEL 1B PRODUCTS
There is one SCIAMACHY Level 1B product. Informaticegarding this product
is extracted from the SCIAMACHY Level 0 to Level 1BDD (Document R-35).

15.4.1 SCIAMACHY Level 1B
Level 1 SCIAMACHY products are geolocated spectadiometrically and
spectrally calibrated radiance for nadir, limb, asdn/moon occultation
geometries. The Level 1B product is the foundafmmfurther processing. The
product is produced systematically. The NRT vergibthe product is available
from the PDHS 3 hours after data acquisition. The DFL (fully consolidated)
version is now generated at D-PAC, 2 weeks aftquiaion.

15.4.1.1 Input Data
Level O product plus auxiliary data.

15.4.1.2 Auxiliary Data Used
The auxiliary data files required for Level 1B pessing are listed in the

table below.
Table 15.4.1.2-1 - Auxiliary Data Files for SCIAMACHY Level 1B Processing
Description Auxiliary File ID
Leakage Current Parameters file SCI_LK1_AX
PPG/Etalon Parameters file SCI_PE1_AX
Spectral Calibration Parameters file SCI_SP1_AX
Sun Reference Spectrum file SCI_SU1_AX
Initialization file SCI_LI1_AX
Key Data file (Instrument Characterization file) SCI_KD1_AX
m-Factor file (Key Data correction factors) SCI_MF1_AX
AUX_FRA AX
Envisat-1 Restitude Attitude Data File (described in Product Spec.
Volume 16)
Orbit state vectors (one of following) DOR_NAV_OP
AUX_FPO_AX
AUX_FRO_AX
DOR_POR_AX
DOR_VOR_AX
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15.4.1.3 Processing Performed
This is not the applicable document for algorithetails. The following is a
high level overview of the processing performed farvel 1B product
generation.

[m]

000D

Extraction of Level 0 data and processing of PCiada
Extraction / processing / calibration of auxiliatgta;
Validation/monitoring of critical instrument parataes through
analysis of auxiliary and measurement data;

Processing or orbit/ geometry data;

Spectral and radiometric calibration of scene dataylight
correction;

Polarization correction;

Processing of spectral covariance data (noise Sisges);
Processing of Level 1B annotation data;

Generation of Level 1B product files and relatetpatidata.

15.4.1.4 Product Structure
The high level structure of the Level 1B productti®wn below:

Tabl

le 15.4.1.4-1 - SCIAMACHY Level 1B Product Struture

MPH

SPH

(includes DSDs)

Summary Quality ADS (SQADS)

Geolocation ADS (LADS)

Static Instrument Parameters GADS

Leakage Current Parameters (constant fraction) GADS

Leakage Current Parameters (variable fraction) GADS

PPG/Etalon Parameters GADS

Precise Basic Array of Spectral Calibration GADS

Spectral Calibration Parameters GADS

Sun Reference Spectrum GADS

Polarization Sensitivity Parameters Nadir GADS

Polarization Sensitivity Parameters Limb/ Occultation without NDGADS

Polarization Sensitivity Parameters Limb/ Occultation with ND GADS

Radiance Sensitivity Parameters Nadir GADS

Radiance Sensitivity Parameters Limb/Occultation without ND GADS

Radiance Sensitivity Parameters Limb/Occultation with ND GADS

Errors on Key Data GADS

Slit Function Parameters GADS

Small Aperture Slit Function Parameters GADS States of the ProducADS

States of the Product ADS

bringing service to life
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PMD Data Packets ADS

Auxiliary Data Packets ADS

Leakage Current (newly calculated parts) ADS
Average of the Dark Measurement per State ADS
PPG/Etalon (newly calculated) ADS

Spectral Calibration (newly calculated) ADS

Sun Reference Spectrum (newly calculated) ADS
Nadir MDS

Limb MDS

Occultation MDS

Monitoring MDS

15.4.1.5 Main Product Header
The Main Product Header is described in Volume 5.

15.4.1.6 Specific Product Header
The SPH is an ASCII header which conforms to th€A$onventions defined
in Volume 5. The @ symbol indicates the positiopfASCII blank space
character.

Table 15.4.1.6-1 - Specific Product Header of Lev&B Product

N Description Units Byte Data Dim.
Length | Type
1 SPH_DESCRIPTOR= keyword 15 uc 15
quotation mark (%) - 1 uc 1
SPH descriptor(Set to SCI_NL__1P SPECIFIC - 28 uc 28
HEADER)
quotation mark (%) - 1 uc 1
newline character terminator 1 uc 1
2 | STRIPLINE_CONTINUITY_INDICATOR= keyword 31 uc 31
Value: +000 = No stripline continuity, the prodieg
complete segment
OtheF:': Stripli%e Counter ) 4 Ac 1
newline character terminator 1 uc 1
3 | SLICE_POSITION= keyword 15 uc 15
Value: +001 to NUM_SLICES . 4 Ac 1
Default value if no stripline continuity = +001
newline character terminator 1 uc 1
4 NUM_SLICES= keyword 11 uc 11
Number of slices in this stripline ) 4 Ac 1
Default value if no continuity = +001
newline character terminator 1 uc 1
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Table 15.4.1.6-1 - Specific Product Header of Lev&B Product

N Description Units Byte Data Dim.
Length | Type
Product Location Information
5 START _TIME= keyword 11 uc 11
guotation mark (%) - 1 uc 1
Start t_ime of t_he measurement data in this product utc 27 uc 27
UTC time of first MDSR
quotation mark (%) - 1 uc 1
newline character terminator 1 uc 1
6 STOP_TIME= keyword 10 uc 10
guotation mark (*) - 1 uc 1
Time of the end of the measurement data in this uc
product (last MDSR time) utc 27 27
UTC time of last MDSR
quotation mark (%) - 1 uc 1
newline character terminator 1 uc 1
7 START_LAT= keyword 10 uc 10
Latitude of the satellite nadir at the START_TIME 10-6 deg 1 Al 1
WGSB84 latitude, positive = North
<10-6degN> units 10 uc 10
newline character terminator 1 uc 1
8 START_LONG= keyword 11 uc 11
Longitude of the satellite nadir at the START_TIME
WG%84 longitude, positive = East, 0 = Greenwich 10-6 deg 1 Al L
<10-6degE> units 10 uc 10
newline character terminator 1 uc 1
9 STOP_LAT= keyword 9 uc 9
Latitude of the satellite nadir at the STOP_TIME
WGS84 latitude, positive = North B 10-6 deg 1 Al L
<10-6degN> units 10 uc 10
newline character terminator 1 uc 1
10 | STOP_LONG= keyword 10 uc 10
Longitude of the satellite nadir at the STOP_TIME
WGgSS4 longitude, positive = East, 0 = Greenwich 10-6 deg 1 Al
<10-6degE> units 10 uc 10
newline character terminator 1 uc 1
11 | Spare (blank characters (9)) uc
For initialisation file version starting at 4.0
the first 33 characters provide init file version
and decontamination flag:
INIT_VERSION=xxxx DECONT= . 50 50
dddddddd
with for each channel d="n'or ‘y’,
example:
INIT_VERSION= 401 DECONT=nnnnnyyy
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Table 15.4.1.6-1 - Specific Product Header of Lev&B Product

N Description Units Byte Data Dim
Length | Type
newline character terminator 1 uc 1
Data version information
12 | KEY_DATA VERSION= keyword 17 uc 17
quotation mark (%) - 1 uc 1
Key Data version (pattern XX.XX, e.g. 01.25) - 5 uc 5
guotation mark (*) - 1 uc 1
newline character terminator 1 uc 1
13 | M_FACTOR_VERSION= keyword 17 uc 17
guotation mark (*) - 1 uc 1
Key Data version (pattern XX.XX, e.g. 01.25) - 5 uc 5
quotation mark (*) - 1 uc 1
Newline character terminator 1 uc 1
Product Quality I nformation
14 | SPECTRAL_CAL_CHECK_SUM= keyword 23 uc 23
guotation mark (*) - 1 uc 1
Range of spectral calibration ereosummary): - 4 uc 4
GOOD ife <= 0.02
FAIR if 0.02 <¢ <= 0.05
BADG if ¢ > 0.05
quotation mark (%) - 1 uc 1
Newline character terminator 1 uc 1
15 | SATURATED_PIXEL= keyword 16 uc 16
guotation mark (*) - 1 uc 1
Number of saturated detector pixels n (summary): - 4 uc 4
GOODifn=0
FAIR if 0 < n<=100
BADY if n > 100
quotation mark (%) - 1 uc 1
Newline character terminator 1 uc 1
16 | DEAD_PIXEL= keyword 11 uc 11
guotation mark (*) - 1 uc 1
Number of dead detector pixels n (summary): - 4 uc 4
GOODifn=0
FAIRif0<n<=10
BAD@ if n > 10
guotation mark (*) - 1 uc 1
Newline character terminator 1 uc 1
17 DARK _CHECK_SUM= keyword 15 uc 15
Currently a spare Difference between measuremeht prkeyword 6 Ac 6
calibrated dark signal (summary) :
“GOOD”
“FAIR”
“BAD@" boundaries still thd
New-line character terminator 1 uc 1
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Table 15.4.1.6-1 - Specific Product Header of Lev&B Product

N Description Units Byte Data Dim
Length | Type
18 NO_OF NADIR_STATES= keyword 19 uc 19
Number of Nadir states where MDSRs have been stgred - 4 Ac 1
example: +025
New-line character terminator 1 uc 1
19 NO_OF LIMB STATES= keyword 18 uc 18
Number of Limb states where MDSRs have been stdred, - 4 Ac 1
example: +025
New-line character terminator 1 uc 1
20 NO OF OCCULTATION STATES= keyword 25 uc 25
Number of Occultation states where MDSRs have bgen - 4 Ac 1
stored, example: +025
New-line character terminator 1 uc 1
21 NO_OF_MONI_STATES= keyword 18 uc 18
Number of WLS, SLS, and sun diffuser states where - 4 Ac 1
MDSRs have been stored and the corresponding
processing has been completed (i.e., ‘newly caledla
ADSRs stored) plus the number of monitoring states
where MDSRs have been stored, example: +025
New-line character terminator 1 uc 1
22 NO_OF _NOPROC_STATES= keyword 20 uc 20
Number of states present in the processing tinmel o/ - Ac
applied to the Level 0 product but not countedeids 4 4
17,18, 19, 20, 21.3 and 21.6, example: +025
New-line character terminator 1 uc 1
22.3 | COMP_DARK_STATES= keyword 17 uc 17
Currently a spare Number of processed complete dar - 4 Ac 4
states
New-line character terminator 1 uc 1
22.6 | INCOMP_DARK_STATES= keyword 19 uc 19
Currently a spare Number of incomplete dark states - 4 Ac 4
New-line character terminatgr 1 uc 1
22.7 | Spare (blank characters (@)) - 4 uc 4
newline character terminator 1 uc 1
DSDs for Attached Data Sets
23 | DSD (A) for the SQ ADS - 280 dsd 1
24 | DSD (A) for the Geolocation ADS (L ADS) - 280 dsd 1
25 | DSD (A) for the Saticlnstrument Parameters GADS - 280 dsd 1
26 | DSD(G) for the Leakage Current (constant part) GADS - 280 dsd 1
27 | DSD(G) for the Leakage Current (variable part) GADS - 280 dsd 1
28 | DD (G) PPG/Etalon Parameters GADS - 280 dsd 1
29 | DD (G) for the Precise Basis Array of Spectral - 280 dsd 1

| 110DD 6.A here reports “23” instead of “22.7”
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Table 15.4.1.6-1 - Specific Product Header of Lev&B Product

N Description Units Byte Data Dim.
Length | Type

Calibration GADS

30 | DSD (G) for the Spectral Calibration Parameters GADS - 280 dsd 1

31 | DSD (G) for the Sun Reference Spectrum GADS - 280 dsd 1

32 | DSD (G) for the Polarization Sensitivity Nadir GADS - 280 dsd 1

33 | DSD (G) for the Polarization Sensitivity - 280 dsd 1
Limb/Occultation without ND GADS

34 | DD (G) for the Polarization Sensitivity - 280 dsd 1
Limb/Occultation with ND GADS

35 | DSD (G) for the Radiance Sensitivity Parameters Nadir - 280 dsd 1
GADS

36 | DD (G) for the Radiance Sensitivity Parameters Limb/ - 280 dsd 1
Occultation without NDGADS

37 | DD (G) for the Radiance Sensitivity Parameters Limb/ - 280 dsd 1
Occultation with NDGADS

38 | DSD(G) Errorson Key Data GADS - 280 dsd

39 | DSD(G) for the Sit Function Parameters GADS - 280 dsd 1

40 | DSD(G) for the Small Aperture Sit Function - 280 dsd 1
Parameters GADS

41 | DSD (A) for the Sates of the Product ADS - 280 dsd 1

42 | DSD (A) for the PMD Data Packets ADS - 280 dsd 1

43 | DSD (A) for the Auxiliary Data Packets ADS - 280 dsd 1

44 | DSD(A) for the Leakage Current (newly calculated - 280 dsd 1
parts) ADS If not used for this product, set to NOT
USED as defined in Volume 5.

45 | DSD(A) for the Average of the Dark Measurement per - 280 dsd 1
Sate ADS. If not used for this product, set to NOT
USED as defined in Volume 5.

46 | DSD (A) PPG/Etalon Parameters (newly calcul ated) - 280 dsd 1
ADS If not used for this product, set to NOT USED as
defined in Volume 5.

47 | DSD (A) for the Spectral Calibration (newly calcul ated) - 280 dsd 1
ADS If not used for this product, set to NOT USED as
defined in Volume 5.

48 | DSD (A) for the Sun Reference Spectrum ADS (newly - 280 dsd 1
calculated) ADS If not used for this product, set to NOT
USED asdefined in Volume 5.

49 | DSDs (M) for the Nadir MDS If not used for this - 280 dsd 1
product, set to NOT USED as defined in Volume 5.

ENVISAT-1 Products Specifications - Volume 15: SMMACHY Products Specifications

serco Pag. 35/186

bringing service to life



Maintenance and Operations of Earth Observation

Title: ENVISAT-1 PRODUCTS SPECIFICATIONS
’ VOLUME 15: SCIAMACHY PRODUCTS SPECIFICATIONS
Contract Ref.: ESA/Esrin 19049/05/1-OL
Document Ref.: PO-RS-MDA-GS-2009 Issue: |3 Rev.: K
Consortium Ref.: OSME-DPQC-SEDA-RS-06-01309 Date 22067

Table 15.4.1.6-1 - Specific Product Header of Lev&B Product

N Description Units Byte Data Dim.
Length | Type
50 | DSDs (M) for the Limb MDS. If not used for this product, - 280 dsd 1
set to NOT USED as defined in Volume 5.
51 | DSDs(M) for the Occultation MDS. If not used for this - 280 dsd 1
product, set to NOT USED as defined in Volume 5.
52 | DSDs (M) for the Monitoring MDS. If not used for this - 280 dsd 1
product, set to NOT USED as defined in Volume 5.
DSDs for reference files
53 | DSD (R) for the Level O product - 280 dsd 1
54 | DSD (R) for the Leakage Current Parametersfile - 280 dsd 1
55 | DSD (R) for the PPG/Etalon Parametersfile - 280 dsd 1
56 | DSD (R) for the Spectral Calibration Parametersfile - 280 dsd 1
57 | DSD (R) for the Sun Reference Spectrumfile - 280 dsd 1
58 | DSD (R) for the Key Data file (Instrument Characterization - 280 dsd 1
file)
59 | DSD (R) for the M-factor file - 280 dsd 1
60 | DSD (R) for theInitialisation file - 280 dsd 1
61 | DSD (R) for the Orbit State Vector File used - 280 dsd 1
62 | DSD(R) for the Attitude Data File - 280 dsd 1
63 | DSD -Spare (279 blank space characters followed by 1 - 280 Dsd_sg 1
newline character)
size (in bytes) 10213

*The sum of fields 17 to 21 equals the total nunrdfestates in the processing time

window.

The field DSD_NAME in the DSDs are filled as speifin the table below:

Table 15.4.1.6-2 - DS_NAME Field

DSD

DS_NAME

DSD (A) for the SQ ADS

SUMMARY_QUALITY

DSD (A) for the Geolocation ADS (L ADS) GEOLOCATION

Satic instrument parameters (GADS)

INSTRUMENT_PARAMS
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Table 15.4.1.6-2 - DS_NAME Field

DSD(G) for the Leakage Current (constant part)
GADS

LEAKAGE_CONSTANT

DSD(G) for the Leakage Current (variable part)
GADS

LEAKAGE_VARIABLE

DSD (G) PPG/Etalon Parameters GADS

PPG_ETALON

DSD (G) for the Presise Basis Array of Spectral
Calibration GADS

SPECTRAL_BASE

DSD (G) for the Spectral Calibration GADS

SPECTRAL_CALIBRATION

DSD (G) for the Sun Reference Spectrum GADS

SUN_REFERENCE

DSD (G) Polarization Sensitivity Nadir GADS

POL_SENS_NADIR

DSD (G) Polarization Sensitivity Limb/Occultation
without ND GADS

POL_SENS_LIMB

DSD (G) Polarization Sensitivity Limb/Occultation
with ND GADS

POL_SENS_OCC

DSD (G) for the Radiance Sensitivity Nadir GADS

RAD_SENS_NADIR

DSD (G) for the Radiance Sensitivity Limb/
Occultation without ND GADS

RAD_SENS_LIMB

DSD (G) for the Radiance Sensitivity Limb/
Occultation with ND GADS

RAD_SENS_OCC

DSD(G) for the Errors on Key Data

ERRORS_ON_KEY_DATA

DSD(G) for the Sit Function Parameters GADS

SLIT_FUNCTION

DSD(G) for the Small Aperture Sit Function
Parameters GADS

SMALL_AP_SLIT_FUNCTION

DSD (A) for the Sates ADS

STATES

DSD (A) for the PMD Data Packets ADS

PMD_PACKETS

DSD (A) for the Auxiliary Data Packets ADS

AUXILIARY_PACKETS

DSD(A) for the Leakage Current (newly calculated
parts) ADS

NEW_LEAKAGE

DSD(A) for the Average of the Dark Measurement
per Sate ADS

DARK_AVERAGE

DSD (A) PPG/Etalon Parameters (newly calculated)
ADS

NEW_PPG_ETALON

DSD (A) for the Spectral Calibration (newly
calculated) ADS

NEW_SPECTRAL_CALIBRATION

DSD (A) for the Sun Reference Spectrum (newly
calculated) ADS

NEW_SUN_REFERENCE

DSDs (M) for the Nadir MDS. If not used for this

NADIR
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Table 15.4.1.6-2 - DS_NAME Field
product, set to NOT USED as defined in Volume 5.
DSDs (M) for the Limb MDS. If not used for this
product, set to NOT USED as defined in Volume 5.
DSDs (M) for the Occultation MDS. If not used for
this product, set to NOT USED as defined in VVolume
5.
DSDs (M) for the Monitoring MDS. If not used for

LIMB

OCCULTATION

this product, set to NOT USED as defined in Volume
5.

MONITORING

DSD (R) for the Level 0 product

LEVEL_0_PRODUCT

DSD (R) for the Leakage Current Parametersfile

LEAKAGE_FILE

DSD (R) for the PPG/Etalon Parametersfile

PPG_ETALON_FILE

DSD (R) for the Spectral Calibration Parametersfile

SPECTRAL_FILE

DSD (R) for the Sun Reference Spectrumfile

SUN_REF_FILE

DSD (R) for the Key Data file (Instrument
Characterization file)

KEY_DATA_FILE

DSD (R) for the M-factor file

M_FACTOR_FILE

DSD (R) for the Initialisation file

INIT_FILE

DSD (R) for the Orbit State Vector file used

ORBIT_FILE

DSD(R) for the Attitude Data File

ATTITUDE_FILE

15.4.1.7 Data Sets

The following sub-sections describe the individdaia sets which together form the Level
1B product. Data sets are in mixed-binary form@&CA strings may be included within
the data sets, but the string is not surroundegluioyation marks as for the MPH/SPH
structures.
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15.4.1.7.1Common Structures

The following structures are used in the descnigtiof the Level 1B products.
Table 15.4.1.7.1-1 - Coord Structure

N Description Units Byte Data Dim.
Size Type
1 | Latitude (convention defined in Volume A) 106deg 4 sl 1
2 | Longitude (convention defined in Volume A) 106deg 4 sl 1
Sze 8
Table 15.4.1.7.1-2 - Clcon Structure
N Description Units Byte Data Dim.
Length | Type
1 | Cluster ID (1-64 are valid entries for an existing cluster, - 1 uc 1
the first cluster ID being ‘0’ notifies the end of the cluster
ID list)
2 | Channel Number (1-8) - 1 uc 1
3 | Start pixel number (inclusive, 0-1023) - 2 us 1
4 | Cluster length (1-1024) - 2 us 1
5 | Pixel Exposure time (PET) 5 4 fl 1
6 | Integration time 1/16s 2 us 1
7 | Co-adding factor - 2 us 1
8 | Number of cluster readouts per DSR - 2 us 1
9 | Cluster Data Type: Value defining the cluster data - 1 uc 1
structure:
1= Rsig (Reticon detector, straylight not co-added)
2= Rsigc (Reticon detector, straylight co-added)
3 = Esig (Epitax detector, straylight not co-added)
4 = Esigc (Epitax detector, straylight co-added)
size (in bytes) 17
Table 15.4.1.7.1-3 - Rsig Structure
N Description Units Byte Data Dim.
Length | Type
1 | Memory effect correction BU 1 sC 1
2 | Signal value of one detector element BU 2 us 1
3 | Straylight® 1/10 BU 1 uc 1
size (in bytes) 4

a. To yield the actual straylight the value given hemgst be multiplied by the scale factor given ia th
States ADS for each state and channel.
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Table 15.4.1.7.1-4 - Rsigc Structure

N Description Units Byte Data Dim.
Length | Type
1 | Signal value of one detector element and memory effect BU 4 ul 1

correction coded into one unsigned long valughe signal
is given in the lower 24 bits (LSBs) in BU, the memory
effect correction is given in the upper 8 bits (MSBs)aseig
character in BU)

2 | Straylight® 1/10 BU 1 uc 1

size (in bytes) 5

a. To yield the actual straylight the value given henest be multiplied by the scale factor given ia 8tates
ADS for each state and channel.

Table 15.4.1.7.1-5 - Esig Structure
N Description Units Byte Data | Dim.
Length | Type
1 | Memory effect correction BU 1 sC 1
2 | Signal value of one detector element BU 2 us 1
3 | Straylight® 1/10 BU 1 uc 1
size (in bytes) 4

a. To yield the actual straylight the value givenenetust be multiplied by the scale factor giverhie States
ADS for each state and channel.

Remark : Esig is now equal to data type Rsig. The locatisrmemory effect is currently
a spare (reserved for non-linearity correction).

Table 15.4.1.7.1-6 - Esigc Structure

N Description Units Byte Data | Dim.
Length | Type
1 | Signal value of one detector element and memory effect BU 4 ul 1

correction coded into one unsigned long valughe signal
is given in the lower 24 bits (LSBs) in BU, the memory
effect correction is given in the upper 8 bits (MSBs)gnaesil
character in BU)

2 | Straylighta 1/10 BU 1 uc 1

size (in bytes) 5
a. To yield the actual straylight the value given hewest be multiplied by the scale factor given ie 8tates
ADS for each state and channel.

Remark : Esigc is now equal to data type Rsigc. The locafior memory effect is
currently a spare (reserved for non-linearity cctice).
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Table 15.4.1.7.1-7 - PolV Structure

N Description Units Byte Data | Dim.
Length | Type
1 | Fractional polarization values Q(6 values derived from - 48 fl 12
PMDs, 5 values derived from the overlapping regions, and
one model value below 300 nm)
2 | Errors on Q values - 48 fl 12
3 | Fractional polarization values U (6 values derived from - 48 fl 12
the PMDs and one model value below 300 nm)
4 | Errors on the U values - 48 fl 12
5 | Representing wavelength for the fractional polarisation nm 52 fl 13
values and the 45 degree PMD
6 | GDF parameters - 12 fl 3
size (in bytes) 256
Table 15.4.1.7.1-8 - GeoL Structure
N Description Units Byte Data | Dim.
Length | Type
1 | Position of ESM compared to zero position degrees 4 fl 1
2 | Position of ASM compared to zero position degrees 4 fl 1
3 | Solar zenith angles of start, middle, and end of the degrees 12 fl 3
integration time at TOA
4 | Solar azimuth angles of start, middle, and end of the degrees 12 fl 3
integration time at TOA
5 | Line of sight nadir angles of start, middle, and end of the degrees 12 fl 3
integration time at TOA
6 | Line of sight azimuth angles of start, middle, and end of degrees 12 fl 3
the integration time at TOA
7 | Satellite height at the middle of the integration time km 4 fl 1
8 | Earth radius at the middle of the integration time km 4 fl 1
9 | Sub-satellite point at the middle of the integration time - 8 Coord| 1
10 | Co-ordinates of tangent ground point of the start, middle, - 24 Coord| 3
and end of the integration time
11 | Tangent height of the start, middle, and end of the km 12 fl 3
integration time
12 | Doppler shift at 500 nm at the middle of the integration nm 4 fl 1
time
size (in bytes) 112
Table 15.4.1.7.1-9 - GeoN Structure
N Description Units Byte Data | Dim.
Length | Type
1 | Position of ESM compared to zero position degrees 4 fl 1
2 | Solar zenith angles of start, middle, and end of the degrees 12 fl 3
integration time at TOA
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Table 15.4.1.7.1-9 - GeoN Structure

3 | Solar azimuth angles of start, middle, and end of the degrees 12 fl 3
integration time at TOA
4 | Line of sight nadir angles of start, middle, and end of the degrees 12 fl 3
integration time at TOA
5 | Line of sight azimuth angles of start, middle, and end of degrees 12 fl 3
the integration time at TOA
6 | Satellite height at the middle of the integration time km 4 fl 1
7 | Earth radius at the middle of the integration time km 4 fl 1
8 | Sub-satellite point at the middle of the integration time - 8 Coord 1
9 | 4 corner coordinates of the ground scene which is - 32 Coord| 4
covered by the statdthe first co-ordinate is the one which
is the first in time and flight direction, the second the first in
time and last in flight direction, the third the last in timel a
first in flight direction and the fourth the last in time and
flight direction)
10 | Center co-ordinate of the nadir ground pixel - 8 Coord 1
size (in bytes) 108
Table 15.4.1.7.1-10 - GeoCal Structure
N Description Units Byte Data | Dim.
Length | Type
1 | Position of ESM compared to zero position degrees 4 fl 1
2 | Position of ASM compared to zero position degrees 4 fl 1
3 | Solar zenith angle at the middle of the integration time degrees 4 fl 1
4 | Sub-satellite point at the middle of the integration time - 8 Coord| 1
size (in bytes) 20
Table 15.4.1.7.1-11 - LOHdr Structure
N Description Units Byte Data | Dim.
Length | Type
1 | Level 0 Product Header (consists of the Packet header (6 - 72 uc 72
bytes) and the Data field Header (66 bytes) as defined in
A-1.
size (in bytes) 72

15.4.1.7.2Summary Quality ADS

To support the Product Quality Facility (PQF), ansuary of all quality flags
for each state is given in this ADS.

There are several ADSRs in the ADS. The formathaef ADSR is shown
below.
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Ca |

Table 15.4.1.7.2-1 Summary Quality ADSR

N Description Units Byte | Data | Dim.
Length | Type
Start time of the scan phase of the state - 12 mjd 1
Flag indicating if MDS DSRs are attached to the - 1 uc 1
current ADS DSR (1= no MDSRs, 0 otherwise)
3 | Mean value of the wavelength differences of nm 32 fl 8

Fraunhofer lines compared to the wavelength
calibration parameters (per channel).Set to zero in the
case of a corrupted state or an unprocessed state.

4 | Standard deviation of the wavelength differences from nm 32 fl 8
field 3. Set to zero in the case of a corrupted state or al
unprocessed state.

5 | Spare (Number of missing readouts in state) - 2 us 1

6 | Mean difference of leakage current or offset per % 60 fl 15
channel and PMD(this field is only valid for limb states)
The ordering is Channels 1 to 8, followed by PMDs 1,tq 6
followed by the 45 degree PMD. Set to zero in the casg of
a corrupted state or an unprocessed state.

7 | Sun glint region flag0 = no sun glint or corrupted state or - 1 uc 1
unprocessed state 1 = sun glint

8 | Rainbow region flag0 = no rainbow or corrupted state qr - 1 uc 1
unprocessed state 1 = rainbow

9 | SAAregion flag - 1 uc 1

10 | Number of hot pixel per channel and PMD(order : 1 to B 30 us 30
8 and A to F and 45°)

11 | Spare for additional flags - 10 uc 10

size (in bytes) - 182 - -

An ADSR will occur for states that are not procelsbet appear in the processing time
window applied to the level 0 product. This will libe case for the presence of
incomplete dark states (i.e., one or two stategaipg rather than the required three).

> Probably wrong in Prod Spec 3/J «~ - - { Formatted: Footnote Text
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15.4.1.7.3Geolocation of the States ADS

To support the extraction of SCIAMACHY data accoglito a given
geolocation, this ADS gives the geolocation (4 eorpo-ordinates) of the
scene on ground which is covered by each state.

There are several ADSRs per ADS. The format of &@de8R is shown below.

Table 15.4.1.7.3-1 Geolocation of the States ADSR

N Description Units | Byte Data Dim.
Length | Type
Start time of the scan phase of the state - 12 mjd 1
Flag indicating if MDS DSRs are attached to the current ADS - 1 uc
DSR (1= no MDSRs, 0 otherwise)
3 | For Nadir: - 32 Coord 4

4 corner co-ordinates of the ground scene which is covered by the
state(the first co-ordinate is the one which is the first in tiemel
flight direction, the second the first in time and lastight direction,
the third the last in time and first in flight direction and therfio the
last in time and flight direction)

For Limb:

The first coordinate corresponds to the first geolocatir ef
integration time, the second the first geolocation end of iategr
time, the third the last geolocation start of integration time thad
fourth the last geolocation end of integration time.

For Occultation:

The first two coordinates are the tangent ground pointeofitididle of
the integration time for the first geolocation and the setend
coordinates are the tangent ground point of the middieeof
integration time for the last geolocation.

For all other states:

The first two coordinates are the sub-satellite point ofritaelle of the
integration time for the first geolocation and the second two
coordinates are the sub-satellite point of the middle of thgritien
time for the last geolocation.

If state is corrupted, values are set to zero.

size (in bytes) - 45 - -
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An ADSR will occur for states that are not procekssrit appear in the
processing time window applied to the level 0 paidiThis will be the case
for the presence of incomplete dark states (ilee or two states appearing
rather than the required three).

For Limb and Occultation measurements, the co-atdmare representing the
tangent ground point of the beginning and the drttiestate and for all other
measurements (calibration and monitoring) theserdotates shall be filled
with the sub-satellite point at the beginning ahtha end of the state. In these
cases the first and the second as well as the dhiddfourth co-ordinates have

the same values.

15.4.1.7.4Static Instrument Parameters GADS

The format of the GADS is defined in the table belo
Table 15.4.1.7.4-1 Static Instrument Parameters

N Description Units Byte Data Dim.
Length Type
1 | n_lc_min - 1 uc 1
2 | ds_n_phases (~12) - 1 uc 1
3 | ds_phase_boundarie (# = ds_n_phase +1) - 52 fl 13
4 | Ic_stray_index - 8 fl 2
5 | Ic_harm_order - uc 1
6 | ds_poly_order - 1 uc 1
7 | do_var_lc_cha (3 times 4 characters per EPITAKXnmel) - 12 uc 12
8 | do_var_lc_cha (8 times 4 characters per channel) - 32 uc 32
9 | do_var_lc_pmd (2 times 4 characters per IR PMD) - 8| uc 8
10 | do_var_lc_pmd (7 times 4 characters per PMD) - 28/ ¢ ju 28
11 | electrons_bu (per channel) 1/BU 32 fl 8
12 | ppg_error - 4 fl
13| stray_error - 4 fl 1
14 | sp_n_phases (~12) - 1 uc 1
15 | sp_phase_boundaries (# = sp_n_phase +1) - 52 fl 13
16 | startpix_6 - 2 us 1
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Table 15.4.1.7.4-1 Static Instrument Parameters

17 | startpix_8 - 2 us 1
18 | h_toa m 4 fl
19 | lambda_end_gdf nm 4 fl 1
20 | do_pol_point (“t” for true and “f” for false) - 12 uc 12
21| sat_level BU 16 us 8
22 | pmd_saturation_limit BU 2 us 1
23 | do_use_limb_dark (“t” for true and “f” for false) - 1 uc 1
|| 24 | do_pixelwise (“t" for true and “f* for false) - 8 uc 8
25 | alpha0_asm degree 4 fl 1
26 | alpha0_esm degree 4 fl 1
|| 27 | do_fraunhofer (8 times 5 characters per channel) - 40 uc 40
28 | do_etalon (8 times 3 characters per channel) - 24 uc 24
29 | do_IB_SD_ETN (“t" for true and “f” for false) - 7 uc 7
30 | do_IB_OC_ETN (“t" for true and “f” for false) - 7 uc 7
31| level_2_SMR - 8 uc 8
size (in bytes) - 382 - -
15.4.1.7.5Leakage Current Parameters (constant fraction) GADS
The format of the GADS is defined in the table bel@here is only one record.
Table 15.4.1.7.5-1 Leakage Current Parameters (constant fraction)
N Description Units Byte Data Dim.
Length Type
1 | Constant fraction of the fixed pattern noise (FPN) for BU 32768 fl 8192
each detector element of all eight channe{stersect of
leakage current straight line)
2 | Error on constant fraction of FPN BU 32768 fl 8192
3 | Constant fraction of the leakage current for each detecto BU/s 32768 fl 8192
element of all eight channelgslope of leakage current
straight line)
4 | Error on constant fraction of leakage current BU/s 32768 fl 8192
5 | Constant fraction of the PMD dark offset of all 7 PMDs, BU 56 fl 14
for amplifier A and B (given as 1A, 1B, 2A, etc)
6 | Error on constant fraction of PMD offset BU 56 fl 14
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Table 15.4.1.7.5-1 Leakage Current Parameters (constant fraction)

7 | Mean noise(mean value of standard deviations per detector BU 32768 fl 8192
element)
size (in bytes) - 163952 - -

15.4.1.7.6Leakage Current Parameters (variable fraction) GADS

This GADS consists of several records of the typas below.

Table 15.4.1.7.6-1 Leakage Current Parameters (variable fraction) GRDS

N Description Units Byte Data | Dim.
Length Type

1 | Orbit phase after eclipse (range: 0-1) - 4 fl 1

2 | oBM (near radiator), detector (channels 6-8) and K 40 fl 10
PMD temperatures

3 | variable fraction of the leakage current on top of the BU/s 12288 fl 3072
constant fraction (field 1 and 3) for channels 6 to 8

4 | Error of variable fraction of LC BU/s 12288 fl 3072

5 | Solar straylight scattered from the azimuth mirror BU/s 32768 fl 8192

6 | Error on the solar straylight BU/s 32768 fl 8192

7 | Straylight offset for PMDs BU 28 fl 7

8 | Error on straylight offset for PMDs BU 28 fl 7

9 | variable fraction of the PMD dark offset on top of BU 8 fl 2
the constant fraction for PMD 5 and 6

10 | Error on the variable fraction of PMD offset BU 8 fl 2
size (in bytes) - 90228 - -

Both types of detector used for the 8 channels GfASIACHY are affected by the
existence of leakage current. The detectors usedhannel 1 to 5 are random access
linear photo-diode arrays and are not expected dosénsitive to the temperature
fluctuations foreseen in SCIAMACHY. Therefore, stéxpected that a monthly update of
the leakage current parameters is sufficient tardappropriate leakage current correction
for these channels. Channel 6 to 8, however, a@suomg in the near infra-red which
requires a different type of detector material. Sthedetectors are very sensitive to
temperature fluctuations of the surrounding matefiaainly the optical bench) and
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themselves. Therefore, two types of leakage cupardmeters are required:

« The default leakage current pattern is always #ibrorbital positions and all
integration or exposure times) valid for the chdsrieto 5 and the PMDs 1 to 4
and 7 (45° sensor) and serves as a basis forlke dttectors.

« A set of differences in leakage current correspogdo the orbital position which
may be interpolate for a certain orbital positicefdse applying it to the default
leakage current pattern of channel 6 to 8 and PHMBsd 6.

There is one additional parameter variable oveit @dsition which is the solar straylight
scattered from the azimuth mirror. This paramesevadlid for all 8 detector arrays, but
only for limb measurements. The parameter has oBijonothing to do with leakage
current, but it is determined using the calculatifrthe leakage current parameters and
therefore placed into the variable fraction of ldekage current parameters.

The ‘Orbit phase after eclipse’ field of the vat@alraction leakage current parameters
may have a range between ‘0’ and ‘1’. ‘0’ represehte time when the sub-satellite point
on the ground is entering eclipse in the southemisphere (SZA = -90 degrees) and then
it runs proportional to time until it reaches “iftex one orbit (approx. 100 minutes). It is

given for the start of a region in which the caifion parameters are valid. The number of
regions which are required for appropriate deteatiom of the leakage current parameters
has to be determined during the satellite commm&sgphase. It is assumed the number
will be fixed after the commissioning phase.

The sequence of PMD dark and straylight offsetiven for the regular PMDs from 1 to
6 with the last value being the one for the 45° Pii&Dector.

15.4.1.7.7PPG/Etalon Parameters GADS

Coded into the PPG parameters will be the existehdead pixels by setting
the corresponding detector value to zero.
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The format of the GADS is defined in the table beldhere is only one

record.
Table 15.4.1.7.7-1 PPG/Etalon Parameters GADS
N Description Units Byte Data | Dim.
Length | Type
1 | Pixel-to-pixel gain factor - 32768 fl 8192
2 | Etalon Correction Factor - 32768 fl 8192
3 | Etalon Residual - 32768 fl 8192
4 | WLS degradation factor 32768 fl 8192
5 | Bad Pixel Mask - 8192 uc 8192
size (in bytes) 139264

a. The bad pixel mask will indicate the position ofideor otherwise harmed pixels which may not be used
for further processing. The possible values are @K, or 1 = bad pixel

15.4.1.7.8Precise Basis of the Spectral Calibration Param&@&DS

The format of the GADS is defined in the table belo

Table 15.4.1.7.8-1 Precise Basis of the Spectral Calibration Param&@&DS

N Description Units Byte Data | Dim.
Length | Type
1 | Wavelengrh of detector pixel R 32768 fl 8192
size (in bytes) - 32768

15.4.1.7.9Spectral Calibration Parameters GADS

SCIAMACHY is equipped with a passive thermal cohtomp which keeps
the optical bench temperature stable within 600 ni}epending on the
temperature of the optical bench, the dispersiorthef pre-disperse prism
produces different spectral properties on the detecarrays. From
measurements of the spectral calibration lamp,taokepectral calibration
parameters will be calculated for each positiowrinit relative to the sun. To
fulfil the ultimate scientific requirement for aesgiral accuracy of 1/100th of a
detector pixel, it is sufficient to define certairbit phase regions in which the
spectral calibration parameters are expected faig constant. These ranges
will be used as the key into the spectral calibraparameters.
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The spectral calibration parameters area precisés kmray of wavelength
value for each detector pixel and a sequence efdoefficients of a 4th order
polynomial from a4 to a0 for each detector arrag dre eight detector arrays
are given from 1 to 8 which gives a total of 40ftioents.

There are several records in this GADS of the sfp@vn below. It is assumed
that the number of records will be fixed during tmnmissioning phase.

Table 15.4.1.7.9-1 Spectral Calibration Parameters GADSR

N Description Units Byte Data | Dim.
Length | Type

1 | Orbit phase after eclipse(range: the absolute value is - 4 fl 1
between 0 and 1)

2 | coefficients in the 4th order polynomial for each detector - 320 do 40
array (channel)
Number of used lines per channel - 16 us 8

4 | Wavelength calibration error per channel 32 fl 8
size (in bytes) - 372

One set of spectral calibration parameters will \zdid for the sun
reference measurement. The radiance and the fdlans sensitivity
values in the ADSs below will be interpolated ts tivavelength grid.

15.4.1.7.10 Sun Reference Spectrum GADS

The sun reference spectrum is given in the form wiean value of different
sun diffuser measurements using the bi-directispattering distribution
function (BSDF) of the diffuser to convert the me@sl radiance into
irradiance and the mean values of the corresporieid measurements. The
individual sun diffuser calibration measurementsrast given in this level 1b
product, but they have been given in an earlieglléb product which was
covering the time period of the sun diffuser measwents. However, there
may be sun reference spectra obtained from differeasurement modes.The
reason for this is that during instrument calitmatseveral anomalies were
found for different modes. The optimum Sun refeeettcuse in Level 2
processing may depend on the kind of retrieval tisede. The various modes
are specified by the following identifier:

Calibrated Uncalibrated
Diffuser (ESM) D E
Diffuser (ASM) D A
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Sun Solar S \Y

The format of the GADS is defined in the table bel@here is only one record.

Table 15.4.1.7.10-1 Sun Reference Spectrum GADS

N Description Units Byte Data | Dim.
Length | Type
1 | Sun spectrum identifier (“Xn” where X may indicate - 2 Uc 2

various types of solar measurement, according to the
table above, and “n” may indicate various diffuser

angles)
2 | Wavelengh of the sun measurement nm 32768 fl 8192
Mean sun reference spectrum photons/ 32768 fl 8192
| (uncalibrated has as unit Bt) cPnmes

4 | Radiometric precision of the mean sun reference - 32768 fl | 8192

spectrum
5 | Radiometric accuracy of the mean sun reference - 32768 fl | 8192
spectrum
6 | Diffuser/Small Aperture Etalon - 32768 fl 8192
7 | Average azimuth mirror position degrees 4 fl 1
8 | Average elevation mirror position (diffuser) degrees 4 fl 1
9 | Average solar elevation angle degrees 4 fl 1
10 | Mean value of the corresponding PMD measurements BU 28 fl 7
11 | PMD out-of-band signal with ND out BU 28 fl 7
12 | PMD out-of-band signal with ND in BU 28 fl 7
13 | Doppler shift at 500 nm nm 4 fl 1
size (in bytes) - 163942 - -

15.4.1.7.11 Polarisation Sensitivity Parameters Nadir GADS

The polarisation sensitivity is expressed as elangmber of different
parameters which are dependent on the two posifaxisiuth and elevation)
of the scanner, so an array of various polarisegensitivity values for a list of
scanner positions is required. For nadir, a oneedsional array of two
parameter (4 L) is sufficient, because only the position of thevation
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mirror is relevant.

The number of records in the GADS depends on thdtref the final pre-

flight calibration activity. Then ESM and ASM pdsit values will be selected
so that linear interpolation between these valugsly an error which is well
below the systematic error of the correspondingup&ter. These values will
be placed into the initialisation file and usedhfrthere to calculate the present
product component. During application of the palation sensitivity
parameters the scan mirror positions in the getitmtaecord of the MDS are
used to select the correct interval and calculatepgpropriate set of
polarisation sensitivity parameters using line&gerpolation.

The format of each GADS record is shown below.

Table 15.4.1.7.11-1 Polarisation Sensitivity Parameters Nadir GADSR

N Description Units Byte Data | Dim.
Length | Type
1 | Elevation mirror position degrees 4 fl 1
2 | penadir for the elevation mirror position of field 1 - 32768 fl 8192
3 | wsnadir for the elevation mirror position of field 1 - 32768 fl 8192
size (in bytes) - 65540

15.4.1.7.12 Polarisation Sensitivity Parameters Limb/Occultatidthout ND GADS

The format of each GADS record is similar to thaPolarisation
Sentivity Parameters Limbs/Occultation with ND désed in the Table
15.4.1.7.13-1.

15.4.1.7.13 Polarisation Sensitivity Parameters Limb/Occultatidith ND GADS

The polarisation sensitivity is expressed as elagmber of different
parameters which are dependent on the two posifaisiuth and elevation)
of the scanner, so an array of various polarisat@nsitivity values for a list of
scanner positions is required.

For nadir a one-dimensional array of two paramdie®s u3) is sufficient,
because only the position of the elevation mirsareievant.

For limb, a two-dimensional array of two paramef{grandy,) is required,
because the positions of both scanner mirrorsrareveents to the two
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parameters which are necessary for the calculafitime polarisation
correction factor.

The number of records in the GADS depends on thdtref the final pre-
flight calibration activity. Then ESM and ASM pasit values will be
selected so that linear interpolation between thakees yields an error
which is well below the systematic error of theresponding parameter.
These values will be placed into the initialisatfid@ and used from there to
calculate the present product component. Durindjcgin of the
polarisation sensitivity parameters the scan mijpasitions in the geolocation
record of the MDS are used to select the correetval and calculate an
appropriate set of polarisation sensitivity pararetsing linear
interpolation. The format of each GADS record iswsh below.

Table 15.4.1.7.13-1 Polarisation Sensitivity Parameters Limb/Occultatidth ND

GADSR
N Description Units Byte Data | Dim.
Length | Type
1 | Elevation mirror position degrees 4 fl 1
2 | Azimuth mirror position degrees 4 fl 1
3 | pz2limb for the elevation and azimuth mirror position of - 32768 fl | 8192
field 1 and 2
4 | uslimb for the elevation and azimuth mirror position of - 32768 fl 8192
field 1 and 2
size (in bytes) - 65544 - -

15.4.1.7.14 Radiance Sensitivity Parameters Nadir with ND GADS

The format of each GADS record is shown below.

Table 15.4.1.7.14-1 Radiance Sensitivity Parameters Nadir GADSR

N Description Units Byte Data | Dim.
Length | Type
1 | Elevation mirror position degrees 4 fl 1
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Table 15.4.1.7.14-1 Radiance Sensitivity Parameters Nadir GADSR

Radiance sensitivity for the mirror position of field 1

(BU/s)/(photons/| 32768 fl | 8192
crm*nmksr*s)

size (in

bytes) 32772

15.4.1.7.15 Radiance Sensitivity Parameters Limb/Occultatiothaut ND GADS

The format of each GADS record is similar to thiaRadiance Sensitivity
Parameters Limb/Occultation with ND GADS descriliethe Table
15.4.1.7.16-1.

15.4.1.7.16 Radiance Sensitivity Parameters Limb/OccultatiotnhD GADS

The radiance sensitivity parameters will be anrpukated set of the pre-
characterised radiance sensitivity function forefght detector arrays. The
radiance sensitivity is dependent on the scanr&tipo, so it is therefore
necessary to include an array of radiance sengitralues for each two-
dimensional (10*10 = 100) scanner positions.

The number of records in the GADS depends on restiite final pre-flight
calibration activity. Then ESM and ASM position waé will be selected so
that linear interpolation between these valueggiah error which is well
below the systematic error of the correspondingp&ter. These values will
be placed into the initialisation file and usedfrthere to calculate the present
product component. During application of the radesensitivity parameters
the scan mirror positions in the geolocation readrthe MDS are used to
select the correct interval and calculate an apfatgpset of radiance
sensitivity parameters using linear interpolation.

The radiance sensitivity parameters for the nadiasnrements are identified
by a fixed value of 360° for the ASM position. E2iYid ASM position values
in the geolocation records of the MDSs are usextlect the correct set of
radiance sensitivity parameters from this GADS.

The format of each GADS record is shown below.

Table 15.4.1.7.16-1 Radiance Sensitivity Parameters Limb/OccultatiothwD GADSR

N Description Units Byte Data | Dim.
Length | Type
1 | Elevation mirror position degrees 4 fl 1
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Table 15.4.1.7.16-1 Radiance Sensitivity Parameters Limb/OccultatiothwD GADSR

2 | Azimuth mirror position degrees 4 fl 1
3 Radiance sensitivity for the elevation and azimuth 32768 f 8192
mirror position of field 1 and 2 BUJs)/(photons
P cnP*nm*sr*s)
size (in bytes) 32776

15.4.1.7.17 Errors on Key Data GADS

The GADS consists of one GADSR. The format of tH&DS is shown in the

table below:
Table 15.4.1.7.17-1 Errors on Key Data GADS
N Description Units Byte Data | Dim.
Length | Type
1 [ Error on pz nadir - 32768 fl ] 8192
2 | Error on p3nadir - 32768 fl 8192
3 | Error on p2limb - 32768 fl 8192
4 | Error on p3limb - 32768 fl 8192
S | Error on the radiance sensitivity for the optical bench (BU/s)/(photons/ 32768 fl 8192
only cnf*nm¥sr*s)
6 [ Error on radiance sensitivity for elevation mirror only - 32768 fl 8192
(nadir viewing)
7 | Error on radiance sensitivity for elevation and azimuth - 32768 fl | 8192
mirror (limb viewing)
8 | Error on radiance sensitivity for diffuser and azimuth - 32768 fl 8192
mirror (sun diffuser measurements).
9 | Error on BSDF - 32768 fl 8192
size (in bytes) 294912

To calculate the errors on the final level 1b damerrors on those part of the Key Data
which are required during the processing of theliegjion programme have to be

included in the level 1b product besides the KeyaDtself, as described in the ADSs
before. The parameters for which errors are atthelith errors are the following:

* polarisation sensitivity parameters for nadir antbl (i, and ),

* radiance sensitivity parameters, and
« the BSDF function.
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The error on the radiance sensitivity parametegivien for individual components of the
instrument or viewing geometry. The first errorfds the optical bench module (OBM)
only (field 5). To get the error on the radiancassgvity for a specific measurement type
the errors have to be combined using the Gaussiaor eropagation rule for

multiplication. The following combinations are reécpd:

« for nadir measurements field 5 and 6 (if only thevation mirror is used)
« for limb or occultation measurements field 5 andif7the light is entering the
instrument via the azimuth and elevation mirror)
« for sun diffuser measurements field 5 and 8 (thbtlis going via the azimuth
mirror onto the sun diffuser on the back side ef ¢éfevation mirror, from where it
is scattered into the instrument)

The combination of these fields is done as follow:

€Rad=Square_Root (go am> + sxz)

Whereexis one of the error given in fields 6 to 8.

15.4.1.7.18 Slit Function Parameters GADS

The slit function parameters is a copy of the KegtdD‘' SLIT_F. It is

included as GADS because it is needed in the lévid 2 precessing. The
number of 40 records is an example, the actual eambl be equal to the first
dimension of the corresponding parameters on thelkda file.

The format of each GADS is shown below.

Table 15.4.1.7.18-1 Slit Function Parameters GADS

N Description Units Byte Data | Dim.
Length | Type
Pixel position for which the slit function is given (0-8191) 2 us 1
Type of slit function (1=gauss, 2=single hyperbolic, 1 uc 1
3=voigt)
3 | FWHM of slit function (Pixel) 4 fl 1
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Table 15.4.1.7.18-1 Slit Function Parameters GADS

4 | For voigt : FWHM of Lorenzian part (pixel) - 4 fl 1

size (in bytes) - 11

15.4.1.7.19 Small Aperture Slit Function Parameters GADS

The small aperture slit function parameters is aycof the Key Data
_SMALL_AP_SLIT_F'. It is included as GADS becaugeis needed in the
level 1 to 2 precessing. The number of 40 recosdani example, the actual
number will be equal to the first dimension of tweresponding parameters on
the Key Data file.

The format of each GADS is shown below.

Table 15.4.1.7.19-1 Small Aperture Slit Function Parameters GADS

N Description Units Byte Data Dim.
Length | Type

Pixel position for which the slit function is given (0-8191) - 2 us 1
Type of slit function (1=gauss, 2=single hyperbolic, 1 uc 1
3=voigt)

3 ) . . . . 4 fl 1
FWHM of slit function (Pixel), for voigt : Lorenzian part

4 | For voigt only : FWHM of Lorenzian part (pixel) - 4 fl 1
size (in bytes) - 11

15.4.1.7.20 States of the Product ADS

This ADS provides information concerning the staetof the states in this
product. There is one ADSR per state regardlesgether the state has
associated MDSRs. The ADSRs are sorted in chroiwabgrder.

The format of each ADSR is shown below.

Table 15.4.1.7.20-1 States of the Product ADSR

N Description Units Byte Data Dim.
Length | Type
1 | Start time of the scan phase of the state - 12 mjd 1
2 | Flag indicating if MDS DSRs are attached to the current 1 uc 1
ADS DSR(1:no, 0: yes)
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Table 15.4.1.7.20-1 States of the Product ADSR
3 | Reason code if the attachment flag is set to 'Q: MDS - 1 uc 1
DSRs are not attached, because this type measurement |s no
intended to be in the level 1b product (dark measureménis)
the measurement state was corrupted
4 | Orbit phase after eclipse of the statérange: 0-1) - 4 fl 1
5 | Measurement Category - 2 us 1
6 | State ID - 2 us 1
7 | Duration of scan phase of the state 1ss 2 us 1
8 | Longest integration time s 2 us 1
9 | Number of clusters - 2 us 1
10 | Cluster Configuration - 1088 Clcon 64
11 | MDS for this state(1 = nadir, 2 = limb, 3 = occultation, 4 3 - 1 uc 1
monitoring)
12 | Number of repeated geolocation and Level-0 headers - us 1
13 | Number of Integrated PMD Values - us 1
14 | Number of Different Integration times in all clusters - 2 us 1
15 | Various integration times in this state 1/16 s 128 us 64
16 Number_ of F(actional Polarisation Values per different - 128 us 64
Integration Time
17 | Total Number of Fractional Polarisation Values - 2 us 1
18 | Number of DSRs - 2 us 1
19 | Length of DSR - 4 ul 1
size (in bytes) - 1387 - -

Note: The number of 64 elements for the clustefigaration field is due to the maximum
number of 64 clusters of the instrument measurem@nfiguration.

15.4.1.7.21 PMD Data Packets ADS

This ADS contains all PMD data packets extractedchfthe Level O for all
states where MDSRs are completed in the prodct (io dark states and no

unprocessed states).

Table 15.4.1.7.21-1 PMD Data Packets ADSR

N Description Units Byte Data | Dim.
Length | Type
1 | Start time of the PMD data packet - 12 mjd 1

ENVISAT-1 Products Specifications - Volume 15: SMMACHY Products Specifications
serco Pag. 58/186

bringing service to life



Maintenance and Operations of Earth Observation

ENVISAT-1 PRODUCTS SPECIFICATIONS

Title: VOLUME 15: SCIAMACHY PRODUCTS SPECIFICATIONS
Contract Ref.: ESA/Esrin 19049/05/I-OL

Document Ref.: PO-RS-MDA-GS-2009 Issue: |3 Rev.:

Consortium Ref.: OSME-DPQC-SEDA-RS-06-0139 Date 22067

Table 15.4.1.7.21-1 PMD Data Packets ADSR

2 | Flag indicating if MDS DSRs are attached to the current - 1 uc 1
ADS DSR(always set to zero for this ADS)

3 | PMD data packet of the level 0 data - 6820 uc 6820
size (in bytes) - 6833 - -

15.4.1.7.22 Auxiliary Data Packets ADS

This ADS contains all auxiliary data packets exwddrom the Level 0 for all
states where MDSRs are completed in the prodwet (io dark states and no

unprocessed states).

Table 15.4.1.7.22-1 Auxiliary Data Packets ADSR

N Description Units Byte Data | Dim.
Length | Type
Start time of the auxiliary data packet - 12 mjd 1
Attachment Flag indicating if MDS DSRs are attached to - 1 uc 1
the current ADS DSR(always set to zero for this ADS)
3 | Auxiliary data packet of the level 0 data - 1666 uc 1666
size (in bytes) - 1679 - -

15.4.1.7.23 Leakage Current Parameters (newly calculated pagtaADS

A new set of leakage current parameters, as destiib the constant and
variable fraction GADSs before, may be constructed of three newly
calculated partial leakage current sets given Frese will be extracted by an
external facility to generate the leakage currendlary data file. The newly
calculated partial sets are in most cases not praséhe level 1b product, they
are only calculated during the envisaged monthifjigit calibration activity.

This ADS consists of several records of the typashbelow.

Table 15.4.1.7.23-1 Leakage Current Parameters (newly calculated pastp ADSR

N Description Units Byte Data | Dim.
Length Type
1 | start time of the first dark measurement state which - 12 MJD 1
was used to calculate this ADSR
2 | Flag indicating if MDSRs are attached to the current - 1 uc 1
ADSR (always set to 1, because these parameters arg not
directly related to a MDS)
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Table 15.4.1.7.23-1 Leakage Current Parameters (newly calculated pagthADSR

3 | Start time of the last dark measurement state which - 12 MID| 1
was used to calculate this ADSR

4 | Orbit phase after eclipse (range: 0-1) - 4 fl 1

5 | OBM (near radiator), detector (8x) and PMD - 40 fl 10
temperatures

6 | Fixed pattern noise for channels 1 to 8 BU 32768 fl 8192

7 | Error on the FPN BU 32768 fl 8192

8 | Leakage current for channels 1 to 8 BU/s 32768 fl 8192

9 | Error on the leakage current BU/s 32768 fl 8192

10 | Mean noise(mean value of standard deviations per BU 32768 fl 8192
detector element)

11| pMD dark offset for all PMDs for the amplifier A BU 56 fl 14
and B (1A, 1B, 2A, etc ...)

12 | Error on the PMD offset BU 56 fl 14
size (in bytes) - 164021 - -

15.4.1.7.24 Average of the Dark Measurements per State ADS
The format of each ADSR is shown below.

Table 15.4.1.7.24-1 Average of the Dark Measurements per State ADSR

N Description Units Byte Data | Dim.
Length Type

1 | start time of the dark measurement state which was N 12 MJD 1
used to calculate this ADSR

2 | Flag indicating if MDSRs are attached to the current - 1 uc 1
ADSR (always set to 1, because these parameters arg not
directly related to a MDS)

3 | Average dark measurement spectrum BU 32768 fl 8192

4 | standard deviation of the dark measurement BU 32768 fl 8192
spectrum

5 | PMD dark offset for all PMDs for the amplifier A BU 56 fl 14
and B (1A, 1B, 2A, etc ...)

6 | Error on the PMD offset BU 56 fl 14
Solar straylight scattered from azimuth mirror BU/s 32768 fl 8192

8 | Error on the solar straylight BU/s 32768 fl 8192
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Table 15.4.1.7.24-1 Average of the Dark Measurements per State ADSR

9 | Straylight offset for PMDs BU 28 fl 7
10 | Error on the PMD straylight offset BU 28 fl 7
size (in bytes) - 131253 - -
15.4.1.7.25 PPG/Etalon Parameters (newly calculated) ADS
The format of each ADSR in this ADS is shown in thiele below.
Table 15.4.1.7.25-1 PPG/Etalon Parameters (newly calculated) ADSR
N Description Units Byte Data | Dim.
Length | Type
1 | start time of the first WLS measurement state wich - 12 MJID 1
wasused to calculate this ADSR
2 | Flag indicating if MDSRs are attached to the current - 1 uc 1
ADSR (yes, in the monitoring MDS)
3 | Pixel-to-pixel gain factor - 32768 fl 8192
4 | Etalon Correction Factor - 32768 fl 8192
5 | Etalon residual - 32768 fl 8192
6 Average WLS spectrum which has been used for the BU 32768 fl 8192
determination of PPG and Etalon
7 | Standard deviation of the WLS spectrum BU 32768 fl 8192
8 | Bad Pixel Mask - 8192 uc 8192
size (in bytes) 172045 - -
15.4.1.7.26 Spectral Calibration Parameters (newly calculafdaip
The format of each ADSR in this ADS is shown in thakle below.
Table 15.4.1.7.26-1 Spectral Calibration Parameters (newly calculagdopR
N Description Units Byte Data | Dim.
Length | Type
1 | start time of the SLS or sun measurement state which - 12 MJD 1
was used to calculate this ADSR
2 [ Flag indicating if MDSRs are attached to the current - 1 uc 1
ADSR (yes, in the Monitoring MDS)
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Table 15.4.1.7.26-1 Spectral Calibration Parameters (newly calculatddyR

3 | Orbit phase after eclipse(range: the absolute value is - 4 fl 1
between 0 and 1)

4 | Coefficients in the 4th order polynomial for each detector - 320 do 40
array

5 . . - 8 uc 8
Source of spectral calibration parameterg0=SLS, 1=sun)

6 | Number of used lines per channel - 16 us 8
Wavelength calibration error per channel - 32 fl 8
Average SLS or solar spectrum which has been used for BU 32768 fl 8192
the determination of spectral calibration parameters

9 | Selected line positions for 3 lines per channel nm 96 fl 24
size (in bytes) - 33257 - -

If the spectral calibration algorithm was not alte determine a set of
coefficients for a certain detector array the cspomnding wavelength

calibration error shall be set to -1.

15.4.1.7.27 Sun Reference Spectrum (newly calculated) ADS

For each solar measurement, the Sun Reference ABD$8nw records: the first
record is the calibrated spectrum (NB only the E$Mfuser mode is
absolutely calibrated, the other modes carry roagproximations of the
intensity), the second record is not calibratedritensity (units are in BU).

The format of each ADSR in this ADS is shown in thiele below.

Table 15.4.1.7.27-1 Sun Reference Spectrum (newly calculated) ADSR

N Description Units Byte Data | Dim.
Length | Type

1 | start time of the sun diffuser measurement state which - 12 MID[ 1
was used to calculate this ADSR

2 [ Flag indicating if MDSRSs are attached to the current - 1 uc 1
ADSR (always set to 0 for this ADS)

3 - 2 uc 2
Sun spectrum identifier "X@" where "X"
may indicate various types of solar measurement;
see the corresponding Sun Reference
Spectrum GADS field 1

4 | Neutral density filter flag - 1 uc 1
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Table 15.4.1.7.27-1 Sun Reference Spectrum (newly calculated) ADSR

5 | Wavelength of the sun spectrum nm 32768 fl 8192
6 | Mean sun reference spectrum photons/ 32768 fl 8192
cnf*nm*s

7 | Relative radiometric precision of the mean sun reference - 32768 fl 8192
spectrum

8 | Relative radiometric accuracy of the mean sun reference - 32768 fl 8192
spectrum

9 | Diffuser/Small Aperture Etalon - 32768 fl 8192

10 | Average azimuth mirror position degrees 4 fl 1

11 | Average elevation mirror position (diffuser) degrees 4 fl 1

12 | Average solar elevation angle degrees 4 fl 1

13 | Mean value of the corresponding PMD measurements BU 28 fl 7

14 | PMD out-of-band signal BU 28 fl 7

15 | Doppler shift at 500 nm nm 4 fl 1
size (in bytes) - 163928 - -

15.4.1.7.28 Nadir MDS

This MDS contains measurement data acquired windertstrument is in
Nadir viewing mode. The MDS contains multiple MDSRach of the format
shown below. Note that MDSRs within the MDS mayobdifferent lengths.

Table 15.4.1.7.28-1 Nadir MDSR Format

N Description Units Byte Data Dim.
Length | Type
Start time of DSR - 12 mjd 1
2 | DSR length - 4 ul 1
3 | Quality indicator (-1 if empty DSR) - 1 sc 1
4 | Scale factor for the straight values in the signal - 8 uc 8
compound type per channel
5 | Saturation Flags - * uc *
|| 6 | Redgrassflag - * uc *
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Table 15.4.1.7.28-1 Nadir MDSR Format

7 | Sun Glint/ Rainbow flags - * uc *
Geolocation - * GeoN *
Level 0 detector module data packet headers - * LOHdr *

10 | Integrated PMD values BUs * fl *

11 | Fractional polarisation values - * PolVv *
12 | Cluster data - *x ** hid
size (in bytes) - variable - -

* Number of elements provided in the correspond@tages ADSR

** Number of elements and data type for each chustprovided via the Clcon structure in

the corresponding States ADSR.

15.4.1.7.29 Limb MDS

This MDS contains measurement data acquired windertstrument is in Limb
viewing mode. The MDS contains multiple MDSRs, eatthe format shown

below. Note that MDSRs within the MDS may be ofetiént lengths.

Table 15.4.1.7.29-1 Eimb MDSR Format

N Description Units Byte Data Dim.
Length | Type

1 | Start time of DSR - 12 mjd 1

2 | DSR length - 4 ul 1

3 | Quality indicator (-1 if empty DSR) - 1 sc 1

4 | Scale factor for the straight values in the signal - 8 uc 8
compound type per channel

5 | Saturation Flags - * uc *

|| 6 | Redgrassflag - * uc *

7 | sun Glint / Rainbow flags (all flags are set to zero if not N * uc *
used)

8 | Geolocation - * GeolL *

9 | Level O detector module data packet headers - * LOHdr *

10 | Integrated PMD values BUs * fl *

11 | Fractional polarisation values - * Polv *
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Table 15.4.1.7.29-1 Eimb MDSR Format

12 | Cluster data R *x *k *%

size (in bytes) - variable

* Number of elements provided in the correspond@tafes ADSR

** Number of elements and data type for each chistprovided via the Clcon
structure in the corresponding States ADSR.

15.4.1.7.30 Occultation MDS

This MDS contains measurement data acquired windertstrument is in
Occultation viewing mode. The MDS contains multiM®SRs. The format of
each MDSR is identical to that of the Limb MDSR ctésed in Table
15.4.1.7.29-1.

15.4.1.7.31 Monitoring MDS

This MDS contains measurement data acquired windertstrument is in
Monitoring mode. The MDS contains multiple MDSRacke of the format
shown below. Note that MDSRs within the MDS mayobdifferent lengths.

Table 15.4.1.7.31-1 Monitoring MDSR Format

N Description Units Byte Data Dim.
Length | Type
1 | Start time of DSR - 12 mjd 1
2 | DSR length - 4 ul 1
3 | Quality indicator (-1 if empty DSR) - 1 sc 1
4 | Scale factor for the straight values in the signal - 8 uc 8
compound type per channel
5 | Saturation flag - * uc *
6 | Red Grass flag - * uc *
7 | Geolocation - * GeoCal *
8 | Level 0 detector module data packet headers - * LOHdr *
9 [ Cluster data - * b *
size (in bytes) - variable

* Number of elements provided in the corresponditates ADSR
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** Number of elements and data type for each chusterovided via the Clcon

structure in the corresponding States ADSR.

15.4.1.8 Size Estimate

The product size varies depending on the instruttimetine. The estimate
provided in R-35 is a maximum of 205 MB/product.
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15.5 LEVEL 2 PRODUCTS
There are two Level 2 SCIAMACHY products.

Information regarding these products is extractethfthe SCIAMACHY Level 1b
to Level 2 I0DD (Document R-36).

15.5.1 SCIAMACHY Vertical Column Amounts Level 2 Product
This Level 2 SCIAMACHY product contains geophysidahce Gas Column
Densities, Cloud Top Height and cover, as well aso&ol Absorption Indicator
resulting from the processing of the SCI_NL__1Pdpiai measurements. The
NRT version of this product is available within 8uns of data acquisition and is
intended for NRT atmospheric modeling. A fully colidated version is
processed systematically off-line and is availedfker 3 to 4 weeks from the

PAC.

Level 2 products of nadir measurements may inchingefollowing trace gas
columns and geophysical parameters, as indicatéueifollowing list. This list

shows the different trace gases and geophysicanpeters which may be
retrieved from SCIAMACHY. The amount of trace gasnstituents to be
retrieved is related to the availability of prodagspower and the availability of
corresponding reference cross sections.

03:

Column using DOAS and pre-calculated AMF look-upléan UV
and visible wavelength range

NO2:

same as Qbut only in the visible wavelength range

BrO

slant column retrieval from DOAS only

SO2:

same as BrO, but only for volcanic eruptions

OCIO:

same as BrO, but only for ozone hole condgio

HCHO:

same as BrO, but only for bio mass burning

SO2:

same as BrO, but only for volcanic eruptions

Cloud:

Cloud clearing algorithm using PMDs to determine fitactional
cloud cover cloud top height from database

Aerosol:

aerosol absorbing indicator algorithm

H20:

column using BIAS
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N20: |same as kD
CO: same as kD

same as kD, but reduced quality, because it will be a byeoet of
the CO retrieval

CH4:

15.5.1.1 Input Data
Level 1B product plus auxiliary data.

15.5.1.2 Auxiliary Data Used
The auxiliary data files required for Level 2 presimg are listed in the table below.

Table 15.5.1.2-1 - Auxiliary Data Files for SCIAMACHY Level 2
Processing
Description Auxiliary File ID

Level 2 Initialization file SCI_LI2_AX
Atmospheric Climatologies Data file SCI_PR2_AX
Cloud Parameters Data file SCI_CL2_AX
Surface Data Base file SCI_SF2_AX
Literature Cross-Sections Data Base file SCI_CS2_AX
Flight-Model Reference Cross Spectra Data file SCI_FMR_A
Undersampling correction spectra file SCI_UC2_AX
PMD minimum reflectance library SCI_CC2_AX
Air Mass Factor Look-Up-Table file SCI_MF2_AX
BIAS slant path factor look-up table SCI_PF2_AX
AAIA Rayleigh scattering correction look-up table| SCI_RCX_A
Line by Line Absorption cross sections SCI_BL2_AX

15.5.1.3 Processing Performed
This is not the applicable document for algorithetails. The following is a
high level overview of the processing performed favel 2 product
generation.
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o Extraction / preprocessing of Level 1B data anduataon of PCD

information.

o Retrieval of geophysical target quantities (to@len amounts, cloud
cover and top height, aerosol absorption indicator)
o Processing of covariance data of the retrieved tifiem(noise

assessment).

o Generation of Level 2 product files and relatechatit

15.5.1.4 Product Structure
The high level product structure is shown below:

Table 15.5.1.4-1 - SCIAMACHY
Level 2 Product Structure

MPH

SPH

Summary Quality ADS (SQADS)
Geolocation ADS (LADS)

States of the Product ADS
Geolocation of the Ground Pixels ADS
Cloud and Aerosol MDS

DOAS Trace Gas MDSs (up to 22)
BIAS Trace Gas MDSs (up to 10)

15.5.1.5 Main Product Header

The Main Product Header is described in Volume 5.

15.5.1.6 Specific Product Header

The SPH is an ASCII header which conforms to th€A8onventions

defined in Volume 5. The @ symbol indicates theitpms of an ASCII blank

space character.

Table 15.5.1.6-1 Specific Product Header of LevelRroduct

N Description Units Byte Data Dim.
Length | Type
1 | SPH_DESCRIPTOR= keyword 15 uc 15
quotation mark (*) 1 uc 1
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Table 15.5.1.6-1 Specific Product Header of LevelRroduct

N Description Units Byte Data Dim.
Length | Type
SPH descriptor 28 uc 28
(Setto SCI_NL__2P SPECIFIC HEADER) }
quotation mark(") - 1 uc 1
newline character terminator 1 uc 1
2 | STRIPLINE_CONTINUITY_INDICATOR= keyword 31 uc 31
Value: +000 = No stripline continuity, the product is a
complete segment - 4 Ac 1
Other: Stripline Counter
newline character terminator 1 uc 1
3 | SLICE_POSITION= keyword 15 uc 15
Value: +001 to NUM_SLICES ) 4 Ac 1
Default value if no stripline continuity = +001
newline character terminator 1 uc 1
4 | NUM_SLICES= keyword 11 uc 11
Number of slices in this stripline } 4 Ac 1
Default value if no continuity = +001
newline character terminator 1 uc 1
Product Location Information
5 | START_TIME= keyword 11 uc 11
quotation mark (*) - 1 uc 1
Start time of the measurement data in this product utc 27 uc 27
UTC time of the first MDSR
quotation mark (*) - 1 uc 1
newline character terminator 1 uc 1
6 STOP_TIME= keyword 10 uc 10
quotation mark (*) - 1 uc 1
Time of the end of the measurement data in this product utc 27 uc 27
(last MDSR time) UTC time of the last MDSR
quotation mark (*) - 1 uc 1
newline character terminator 1 uc 1
7 | START_LAT= keyword 10 uc 10
Latitude of the satellite nadir at the START_TIME le-6 deg 11 Al 1
WGS84 latitude, positive = North
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Table 15.5.1.6-1 Specific Product Header of LevelRroduct

N Description Units Byte Data Dim.
Length | Type
<10-6degN> units 10 uc 10
newline character terminator 1 uc 1
8 START_LONG= keyword 11 uc 11
Longitude of the satellite nadir at the START_TIME le-6 deg 11 Al 1
WGS84 longitude, positive = East, 0 = Greenwich
<10-6degE> units 10 uc 10
newline character terminator 1 uc 1
9 | STOP_LAT= keyword 9 uc
Latitude of the satellite nadir at the STOP_TIMEWGSg4| 1€-6 deg 1 Al
latitude, positive = North
<10-6degN> units 10 uc 10
newline character terminator 1 uc 1
10 | STOP_LONG= keyword 10 uc 10
Longitude of the satellite nadir at the STOP_TIME le-6 deg 11 Al 1
WGS84 longitude, positive = East, 0 = Greenwich
<10-6degE> units 10 uc 10
newline character terminator 1 uc 1
11 Spare (blank characters (9)) - 50 uc 50
newline character terminator 1 uc 1
Other Product Information
12 | FITTING_ERROR_SUM= keyword 15 uc 15
quotation mark (*) - 1 uc 1
Quality summary of the fitting errors: 28 uc 28
GOOD or FAIR or BADZ ;
quotation mark(*) R 1 uc 1
newline character terminator 1 uc 1
13 | NO_OF_DOAS_FITTING_WINDOWS= keyword 15 uc 15
Number of DOAS fitting windows 28 uc 28
newline character terminator 1 uc 1
14 | DOAS_FITTING_WINDOW_0= keyword 15 uc 15
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Table 15.5.1.6-1 Specific Product Header of LevelRroduct
N Description Units Byte Data Dim.
Length | Type
quotation mark (*) - 1 uc 1
Wavelength range of fitting window given as a pattern of 28 uc 28
two wavelengths like: xxxx-yyyy _
e.g., @325-3335
quotation mark(") - 1 uc 1
newline character terminator 1 uc 1
15- | The field above is repeated for
20 | DOAS_FITTING_WINDOW_1 to - 204 uc 204
DOAS_FITTING_WINDOW _6
21 | NO_OF_BIAS_FITTING_WINDOWS= keyword 27 uc 27
Number of BIAS fitting windows - 4 Ac 1
newline character terminator 1 uc 1
22 | BIAS_FITTING_WINDOW_0= keyword 22 uc 22
guotation mark (*) - 1 uc 1
Wavelength range of fitting window given as a pattern of - 9 uc 9
two wavelengths like: xxxx-yyyy e.g., @325-@335
Number of microwindows in this fitting window. Possible - 5 uc 5
values:
PDDDD: no microwindows are used in this fitting window
@+002: two microwindows are used in this fitting window
@+003: three microwindows are used in this fitting window
Wavelength range of first microwindow. Same convention as - 10 uc 10
previous wavelength range but with a leading blank spac
Dxxxx-yyyy. Set to blank spaces if not used.
Wavelength range of second microwindow. Same convention - 10 uc 10
as previous range of microwindow: @xxxxyyyy. Set takla|
spaces if not used.
Wavelength range of third microwindow. Same conventio| - 10 uc 10
as previous range of microwindow: @xxxx-yyyy. Set to
blank spaces if not used.
quotation mark (*) - 1 uc 1
Newline character terminator 1 uc 1
23- | The field above is repeated for - 207 uc 207
25 | BIAS_FITTING_WINDOW_1 to
BIAS_FITTING_WINDOW_3
26 | NO_OF_DOAS_MOLECULES= keyword 21 uc 21
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Table 15.5.1.6-1 Specific Product Header of LevelRroduct
N Description Units Byte Data Dim.
Length | Type
Number of molecules to be retrieved with DOAS - 4 A 1
Newline character terminator 1 uc 1
27 | DOAS_MOLECULE_00= keyword 17 uc 17
quotation mark (*) - 1 uc 1
Fitting window ID and acronym of the molecule to be 8 uc 8
retrieved given as the following pattern: W_xxxxxx
e.g., 1_NO202D -
note unused characters set to the ascii blank spacetrara
(). Number of the fitting window corresponds to the list
above.
quotation mark(*) - 1 uc 1
newline character terminator 1 uc 1
28- | The field above is repeated for DOAS_MOLECULE_01 :
49 | to DOAS_MOLECULE_21 588 ue 588
50 | NO_OF_BIAS_MOLECULES= keyword 21 uc 21
Number of molecules to be retrieved with BIAS _ 4 Ac 1
Newline character terminator 1 uc 1
51 B'AS_MOLECULE_OZ keyword 16 uc 16
quotation mark (*) - 1 uc 1
Fitting window ID and acronym of the molecule to be
retrieved given as the following pattern: W-xxxxxx
e.g., 1-NO2@@d a 8 uc 8
note unused characters set to the ascii blank spacectdrar
(D). Number of the fitting window corresponds to the list
above.
quotation mark (*) - 1 uc 1
Newline character terminator 1 uc 1
52- | The above field is repeated for BIAS_MOLECULE_1 to }
60 | BIAS_ MOLECULE 9. 243 ue 243
DSDsfor Attached Data Sets
61 | DSD (A) for the SQ ADS _ 280 dsd 1
62 | DSD (A) for the Geolocation ADS (L ADS) - 280 dsd 1
63 | DSD (A) for the States of the Product ADS - 280 dsd 1
64 | DSD(A) for the Geolocation of the Ground Pixels ADS - 280 dsd 1
65 | DSD (M) Clouds and Aerosol MDS - 280 dsd 1
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Table 15.5.1.6-1 Specific Product Header of LevelRroduct
N Description Units Byte Data Dim.
Length | Type
66 | DSD (M) for the DOASFitting Window Trace Gas #0 -21 - 6160 dsd 21
MDSs (unused entries set to NOT USED as described in
Volume 5).
67 | DD (M) for the BIASFitting Window Trace Gas #0 -9 - 2800 dsd 10
MDSs (unused entries set to NOT USED as described in
Volume 5).
DSDs for reference files
68 | DD (R) -Level 1B product fromwhich this product is - 280 dsd 1
produced
69 | DSD (R) -Level 2 Initialization file - 280 dsd 1
70 | DSD (R) -Atmospheric Climatologies Data file - 280 dsd 1
71 | DSD (R) -Cloud Parameters Data file - 280 dsd 1
72 | DSD (R) -Surface Data Basefile - 280 dsd 1
73 | DSD (R) -Literature Cross-Sections Data Base file - 280 dsd 1
74 | DSD (R) -Line by Line Absorption Cross-Sectionsfile - 280 dsd 1
75 | DSD (R) -Flight-Model Reference Cross Spectra Data file - 280 dsd 1
76 | DSD (R) -Undersampling correction spectra file - 280 dsd 1
77 | DSD (R) -PMD minimum reflectance library file - 280 dsd 1
78 | DSD (R) -Air Mass Factor Look-Up-Tablefile - 280 dsd 1
79 | DSD (R) -BIASdant path factor look-up table file - 280 dsd 1
80 ?ISD (R) -AAIA Rayleigh scattering correction look-up table - 280 dsd 1
ile
81 | DD -Spare (279 blank space characters followed by 1 - 280 dsd_s 1
newline character) p
size (in bytes) - 16199 - -

The following ASCII strings are used to fill the DSAME field in the DSDs (refer to
Volume 5).

Table 15.5.1.6-2 - DS_NAME Field Strings

DSD

DS_NAME

DSD (A) for the SQ ADS

SUMMARY_QUALITY

DSD (A) for the Geolocation ADS (L ADS)

STATE_GEOLOCATION

DSD (A) for the States of the Product ADS

STATES
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Table 15.5.1.6-2 - DS_NAME Field Strings

DSD DS_NAME
DSD(A) for the Geol ocation of the Ground Pixels ADS GEOLOCATION
DSD (M) Clouds and Aerosol MDS CLOUDS_AEROSOL
DSD (M) for the DOASFitting Window Trace Gas #0 MDS DOAS_0_03
DSD (M) for the DOASFitting Window Trace Gas#1 MDS DOAS_1_NO2
DSD (M) for the DOASFitting Window Trace Gas#2 MDS DOAS 1 _H20
DSD (M) for the DOASFitting Window Trace Gas #3 MDS DOAS_1_03
DSD (M) for the DOASFitting Window Trace Gas #4 MDS DOAS_2_BRO
DSD (M) for the DOASFitting Window Trace Gas#5 MDS DOAS 2 O3 L
DSD (M) for the DOASFitting Window Trace Gas #6 MDS DOAS 2 _0O3_H
DSD (M) for the DOASFitting Window Trace Gas #7 MDS DOAS_2_NO2
DSD (M) for the DOASFitting Window Trace Gas #38 MDS DOAS_2_OCLO
DSD (M) for the DOASFitting Window Trace Gas#9 MDS DOAS_3_OCLO
DSD (M) for the DOASFitting Window Trace Gas#10 MDS | DOAS_3_NO2
DSD (M) for the DOASFitting Window Trace Gas#11 MDS | DOAS_3_04
DSD (M) for the DOASFitting Window Trace Gas#12 MDS | DOAS_4_S02
DSD (M) for the DOASFitting Window Trace Gas#13 MDS | DOAS_4_03
DSD (M) for the DOASFitting Window Trace Gas#14 MDS | DOAS_5_HCHO
DSD (M) for the DOASFitting Window Trace Gas#15 MDS | DOAS_5_BRO
DSD (M) for the DOASFitting Window Trace Gas#16 MDS | DOAS_5_03_L
DSD (M) for the DOASFitting Window Trace Gas#17 MDS | DOAS_5 O3 H
DSD (M) for the DOASFitting Window Trace Gas#18 MDS | DOAS_5_NO2
DSD (M) for the DOASFitting Window Trace Gas#19 MDS | DOAS_5_04

DSD (M) for the DOAS Fitting Window Trace Gas#20 MDS

DOAS_SPARE_1

DSD (M) for the DOASFitting Window Trace Gas#21 MDS

DOAS_ SPARE_2

DSD (M) for the BIAS Fitting Window Trace Gas #0 MDS BIAS_0_H20
DSD (M) for the BIAS Fitting Window Trace Gas#1 MDS BIAS_0_CO2
DSD (M) for the BIASFitting Window Trace Gas#2 MDS BIAS_1_N20
DSD (M) for the BIASFitting Window Trace Gas #3 MDS BIAS_1_H20
DSD (M) for the BIAS Fitting Window Trace Gas #4 MDS BIAS_1_CH4
DSD (M) for the BIAS Fitting Window Trace Gas#5 MDS BIAS_2_CO

DSD (M) for the BIASFitting Window Trace Gas #6 MDS BIAS_2_H20
DSD (M) for the BIASFitting Window Trace Gas #7 MDS BIAS_2_CH4
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Table 15.5.1.6-2 - DS_NAME Field Strings

DSD DS_NAME
DSD (M) for the BIASFitting Window Trace Gas #8 MDS BIAS_SPARE_1
DSD (M) for the BIASFitting Window Trace Gas#9 MDS BIAS_SPARE_2

DSD (R) -Level 1B product from which this product is
produced

LEVEL_1B_PRODUCT

DD (R) -Level 2 Initialization file

INITIALISATION_FILE

DD (R) -Atmospheric Climatologies Data file

CLIMA_DBPR_FILE

DSD (R) -Cloud Parameters Data file

CLIMA_DBCL_FILE

DSD (R) -Surface Data Base file

CLIMA_DBSF_FILE

DSD (R) -Literature Cross-Sections Data Base file

CLIMA_DBCS_FILE

DSD (R) -Line by Line Absorption Cross-Sectionsfile

CLIMA_DBLB_FILE

DSD (R) -Flight-Model Reference Cross Spectra Data file

CLIMA_DBFM_FILE

DSD (R) -Undersampling correction spectra file

CLIMA DBSL_FILE

DSD (R) -PMD minimum reflectance library file

CLIMA_DBCC_FILE

DSD (R) -Air Mass Factor Look-Up-Tablefile

AMF_LOOK_UP_FILE

DSD (R) -BIASdlant path factor look-up table

BSPF_LOOK_UP_FILE

DSD (R) -AAIA Rayleigh scattering correction look-up table

AIRC_LOOK_UP_FILE

15.5.1.7 Data Sets

The following sub-sections describe the individdata sets which together

form the Level 2 product. Data sets are in mixaukbj format. ASCII strings
may be included within the data sets, but the gtismot surrounded by

guotation marks as for the MPH/SPH structures.

15.5.1.7.1 Summary Quality ADS

The SQ ADS provides a summary of the quality flsgisfor a given state.
There is one ADSR per state, each preceded witheastamp to indicate

which portion of the product the ADSR pertainstbe format of each ADSR

is identical.

Table 15.5.1.7.1-1 - SQ ADSR Format

N Description Units | Byte Data | Dim.

Size Type
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1 Start time of the scan phase of the state - 12 MJD 1
2 | Attachment Flag indicating if MDS DSRs are attached - 1 uc 1
to the current ADS DSR (1 = no MDSRs, 0 otherwise)
3 | Summary of quality for the different geophysical - 152 uc 152
parameters (cloud and trace gas concentration) of the
entire state (see comment below, some spare)
Sze 165

To support the Product Quality Facility (PQF) a sueny of all quality flags
for each state is given in this SQADS. It is ampiéded there will be
approximately 27 ADSRs for a typical product.

The quality flags are given as unsigned charattavig a range from 0 to 10.
‘0’ represents the best and ‘10’ the worst qualityich is envisaged for the
mean value of all quality parameters of a certaird kvhich are encountered
during one state. A quality range for each indigidparameter will be defined.
Following quality parameters are envisaged:

error on the cloud fraction (1)

aerosol parameter diagnostic (1)

error on the vertical column densities (32)
error on the DOAS slant column densities (22)
RMS of the DOAS/BIAS fitting algorithm (32)

2
¥ of the DOAS/BIAS fitting algorithm (32)
goodness of fit of the DOAS/BIAS fitting algorith(82)

00 UOUO0OD0DDD

Quality flags which are not existing in the data do a smaller number of
trace gas data sets shall be set to zero.

15.5.1.7.2Geolocation ADS

To support the extraction of SCIAMACHY data accoglito a given
geolocation, this LADS gives the geolocation (4n&orco-ordinates) of the
scene on ground which is covered by each nadie.stéie number of DSRs is
estimated at 27.

Table 15.5.1.7.2-1 - Geolocation ADSR

N Description Units Byte Data | Dim.

Size Type
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Table 15.5.1.7.2-1 - Geolocation ADSR
N Description Units Byte Data Dim.
Size Type
1 | Start time of the scan phase of the state - 12 MJD 1
2 | Flag indicating if MDS DSRs are attached to the current - 1 uc 1
ADS DSR (1 = no MDSRs, 0 otherwise)
3 | 4 corner coordinates of the ground scene which is - 32 Coord| 4
covered by the state (the first co-ordinate is the one
which is the first in time and flight direction, the second
the first in time and last in flight direction, the third the
last in time and first in flight direction and the fourth
the last in time and flight direction)
Sze 45

The “Coord” data type is defined in Table 15.4.1-%.

15.5.1.7.3States of the Product ADS

Each ADSR of this ADS corresponds to a certain ssgnin one of the

following MDSs It describes the parameters of tberesponding state, as far
as they are of interest for the data product, wiiadovered by the MDSs. The
ADSRs of this ADS are sorted in chronological ordsrwell as the DSRs of

all the other time dependent ADSs (SQADS, LADS, &@wublocation of the

Ground Pixels ADS).

Table 15.5.1.7.3-1 - States of the Product ADSR

N Description Units Byte Data Dim.
Size Type

1 Start Time of DSR - 12 MJD 1

2 | Flag indicating if MDS DSRs are attached to the - 1 uc 1

current ADS DSR (1: no, 0: yes)

3 State ID - 2 us 1

4 | Duration of scan phase of the state 1/16 s us

5 Longest integration time 1/16 s us

6 Shortest integration time 1/16 s us

7 Number of observations in the state - 2 us 1

Sze 23
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15.5.1.7.4Geolocation of the Ground Pixels ADS

This ADS provides the detailed geolocation for shertest integration time of
the corresponding measurements. In the case whefédtiy window

application (DOAS or BIAS) is using a detector thuswith a larger

integration time, the geolocation for this obseivaimust be derived from the
geolocation records of its sub-pixels with this réést integration time. The
shortest integration time is not constant overwhele product, but depends
on the different states and may vary accordinghctEADSR is timestamped
to allow cross-reference to the MDSRs. The fornfaeeéach ADSR is defined

below.

Table 15.5.1.7.4-1 - Geolocation of the Ground PilscADSR

N Description units | gyte Data | Dim.
Size Type

1 Start Time of DSR - 12 MJD 1

2 | Flag indicating if MDS DSRs are attached to the - 1 uc 1
current ADS DSR (always set to zero for this ADSR)

3 Integration time for this geolocation entity 1/16 s 2 us 1

4 | Solar zenith angles of the start, middle and end of the | degree 12 fl 3
integration time at TOA

5 | Line-of-sight nadir angles of start, middle and end of degree 12 fl 3
the integration time at TOA

6 Relative azimuth angles of start, middle and end of the degree 12 fl 3
integration time at TOA

7 Satellite geodetic height at the middle of the integration km 4 fi 1
time.

8 Earth radius at the middle of the integration time km 4 fl 1

9 4 corner coordinates of the nadir ground pixel (the first - 32 Coord 4
coordinate is the one which is the first in time and
flight direction, the second the first in time and last in
flight direction, the third the last in time and first in
flight direction and the fourth the last in time and
flight direction)

10 | Centre coordinate of the nadir ground pixel - 8 Coord 1

Sze 99

15.5.1.7.5Clouds and Aerosol MDS
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This MDS receives one record per observati@ioud fraction data and cloud-
top pressure will be present in each record, teérito the shortest integration
time. AAIl data will be present only if the obseleat contains a cluster
covering an AAl window.

Table 15.5.1.7.5-1 - Clouds and Aerosol MDSR Format

N Description Units Byte Data Dim.
Size Type
1 Start Time of DSR - 12 MJID 1
2 Length of DSR - 4 ul 1
3 Quality indicator (-1 if empty DSR) - 1 sC 1
4 Integration time for this DSR 1/16 s 2 us 1
5 Number of PMD sub-pixels for this DSR - 2 us 1
6 | Cloud fraction of PMD sub-pixel % nPMD fl 4*
nPMD
7 | Average cloud fraction of footprint % 4 fl 1
Quality of fractional cloud cover - 1 uc 1
Cloud-top pressure hPa 4 fl 1
10 | Absorbing aerosol indicator - 4 fl 1
11 | Equivalent Lambertian albedo - 4 fl 1
12 | Flag describing the output above flags 2 us 1
Sze variable

The flag describing the output (field 10) has toifterpreted bit-wise. It will contain the
following information reflecting the same importasttings in the initialization file. The
definition of each bit is as follows (when the isitset the underlined condition is true, bits
are counted from 0 to 15) : The bit numbering caotiom is defined in Volume A.

g b~ wWwNPFO

no -yes all sub-pixel cloud fraction values egliable
no - yes at least one sub-pixel had no entdata base

no - yes at least one sub-pixel had sun-glint
no - yes at least one sub-pixel had snowlage et
no -yes AAIA computation successfully ended

-15: not used
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15.5.1.7.6 DOAS Fitting Window Trace Gas MDS
There are up to 21 DOAS Fitting Window Trace Gas34Dn a product. The
contents of each MDS is identified in the SPH. EMIDS contains several
MDSRs. All MSDRs for all MDSs share a common formadttich is defined

below.
Table 15.5.1.7.6-1 - DOAS Fitting Window Trace GadDSR Format
N Description Units Byte Data | Dim.
Size Type
1 | Start Time of DSR - 12 MJD 1
2 | Length of DSR - 4 ul 1
3 | Quality indicator (-1 if empty DSR) - sc 1
4 | Number of fitting parameters, nfit - 2 us 1
5 | Integration time for this DSR 1/16 s 2 us 1
6 | Vertical column density (VCD) mol/cme 4 fl 1
7 | Error on the VCD above % 4 fl 1
8 | Flag describing the VCD output above flags 2 uc 2
9 | Slant column density mol/cme 4 fl 1
10 | Error on slant column density % 4 fl 1
11 | RMS, 42, goodness of fit for the fitting window - 12 fl 3
12 | Iteration number for the fitting window - 2 us 1
13 | Cross correlation parameters - Ncross fl 4*
Ncross
14 | Flag describing the output above flags 2 uc 2
15 | AMF to ground for species - 4 fl 1
16 | AMF to cloud-top for species - 4 fl 1
17 | Calculated reflectance from ground sr-1 4 fl 1
18 | Calculated reflectance from cloud-top Sr-1 4 fl 1
19 | Measured reflectance sr-1 4 fl 1
20 | Flag describing the output above flags 2 uc 2
Sze: variable

The format component above is repeated for eack fgas constituent retrieved.

The flags describing the output are interpretedhvise. They contain the following
information (when the bit is set the underlined dition is true, bits are counted
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from 0 to 15). The bit numbering convention is defi in Volume A.
Field 6 describes the VCD calculation. Each bdeafined as follows:

RN RO

-15:

no -yes extended field-of-view calculation

no -yes maximum SZA reached, VCD computatiopdssible
no -yes no weighting of AMFs over footprint

no -yes linear weighting of AMFs over footprint

no -yes parabolic weighting of AMFs over foatpr

not used

Field 11 describes the slant column density calmig DOAS/BIAS). Each bit is
defined as follows:

no -yes smoothing of measurements

no -yes error weighting of fitting

no -yes use of ratioed measurements

no -yes use of pre-convoluted cross-sections
no -yes convolution of cross-sections

no -yes convolution of measurement grid
literature -SCIAMACHY cross-sections used
linear - non-linear fitting 8-15 not

Field 20 describes the AMF look-up scheme. Eackshiefined as follows:

PONMEO

-15:

clear - clear & cloud look-up

one AMF value - extended field-of-view
continental - maritime aerosol present
no - yes maximum SZA exceeded

not used

15.5.1.7.7BIAS Fitting Window Trace Gas MDS
There are up to 10 BIAS Fitting Window Trace Gas $40n a product. The
contents of each MDS is identified in the SPH. EMIDS contains several
MDSRs. All MSDRs for all MDSs share a common formaditich is defined
below.
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Table15.5.1.7.7-1 - BIAS Fitting Window Trace Gas SR Format

N Description Units Byte Data Dim.
Size Type
1 | Start Time of DSR - 12 MJID 1
2 | Length of DSR - 4 ul 1
3 | Quality indicator (-1 if empty DSR) - 1 sc 1
4 | Integration time for this DSR 1/16 s 2 us 1
5 | Number of geophysical parameters fitted - 2 us 1
6 | Number of segments in fitting window - 2 us 1
7 | Height value and error km 8 fl 2
8 | Flag describing height variable usage flags 4 us 2
9 | Trace gas vertical column density mol/cme 4 fl 1
10 | Error on vertical column density % 4 fl 1
11 | Fitted first-closure parameter sr-1 4 fl 1
12 | Error on fitted first-closure parameter % 4 fl 1
13| RMS, chi-squared, goodness of fit, transmittance cut-off - 16 fl 4
for the fitting window
14 | Iteration number for the fitting window - 2 us 1
15 | Cross correlation parameters Ncross fl 4+
Ncross
16 | Flag describing the output above flags 2 uc 2
Sze: variable

The format component above is repeated for eacte tigas constituent
retrieved. The flags describing the output arerprited bit-wise. They contain
the following information (when the bit is set thederlined condition is true).

The bit numbering convention is defined in Volume A

Field 7 describes the use of the height value. B#dk defined as follows:

0: no -yes height value was retrieved in this ajaion
1: no - yes retrieved from earlier application ised as input in

present application
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2: no - yes height value from climatology
3: no -yes use of height uncertainty as a proceswy é trace gas
application
4: no -yes height retrieval failed (yes), sucegk¢ho) 5-15: not used

Field 15 specifies the BIAS vertical column densitifing. Each bit is
defined as follows:

0: no -yes error weighting of fitting

1: no -yes convergence reached

2: satisfactory -poor shape of the fit dependingttm magnitude of the
first closure parameter

3 satisfactory -noisy noisiness of the fit depegdin magnitude RMS

4-15: not used

15.5.1.8 Size Estimate
The size of the product depends on the numberoétgas species included.
The following estimate is provided in R-36:

The size of one level 2 product containing 7 trgae species (which might be
the most probable scenario: UV;OVis-O,, NO,, H,0, CO, NO, CH) is
approximately 3.7 MB for an optimised nadir/limimgline scenario (approx.
9030 single observations). A pure nadir scenarialvdouble the number of
observations, and retrieval additional species dditonal windows might
mean another factor of 2 or even 3. However; netitieof no more 10
simultaneous species is foreseen currently, theisntiiximum size of a level 2
product could be about 11MB.

15.5.2 SCIAMACHY Selected Vertical Column Amounts for Meteo
Users Level 2 Product
This Level 2 SCIAMACHY product contains selectesitical column amounts
from the SCI_NL__2P product. The product may beveoted to BUFR format
outside the PDS for distribution to Meteo users.
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FNCa|

15.5.2.1 Input Data
Level 2 Vertical Profiles product plus auxiliargte.

15.5.2.2 Auxiliary Data Used
Extraction only. No further auxiliary data require

15.5.2.3 Processing Performed
Extraction only.

15.5.2.4 Product Structure
The high level structure of the product is showioty:

Table 15.5.2.4-1 - SCIAMACHY Level 2 Meteo ProducStructure
MPH

SPH
Geolocation of the Ground Pixels ADS

Vertical Column of Ozone MDS

15.5.2.5 Main Product Header

The MPH is described in Volume 5.

15.5.2.6 Specific Product Header

The SPH is an ASCIl header which conforms to theCASonventions
defined in Volume 5. The @ symbol indicates theitims of an ASCII blank
space character.

Table 15.5.2.6-1 - Specific Product Header of Lev@lMeteo Product

N Description Units Byte Dim.
Length Data Type
1 | SPH_DESCRIPTOR= keyword 15 uc 15
quotation mark (*) - 1 uc 1
SPH descriptor - 28 uc 28
(Setto SCI_RV__2P SPECIFIC HEADER)
quotation mark (*) - 1 uc 1
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Table 15.5.2.6-1 - Specific Product Header of Lev@ Meteo Product

N Description Units Byte Dim.
Length Data Type
newline character terminator 1 uc 1
2 | STRIPLINE_CONTINUITY_INDICATOR= keyword 31 uc 31
Value: +000 = No stripline continuity, the product is - 4 1
a complete segment Ac
Other: Stripline Counter
newline character terminator 1 uc 1
3 | SLICE_POSITION= keyword 15 uc 15
Value: +001 to NUM_SLICES - 4 Ac 1
Default value if no stripline continuity = +001
newline character terminator 1 uc 1
4 | NUM_SLICES= keyword 11 uc 11
Number of slices in this stripline - 4 Ac 1
Default value if no continuity = +001
newline character terminator 1 uc 1

Product Location Information

5 | START_TIME= keyword 11 uc 11
quotation mark (*) - 1 uc 1
utc 27 uc 27

Start time of the measurement data in this
product UTC time of the first MDSR

quotation mark (*) - 1 uc 1

newline character terminatqr 1 uc 1
6 | STOP_TIME= keyword 10 uc 10

quotation mark (%) - 1 uc 1

Time of the end of the measurement data in this utc 27 uc 27

product (last MDSR time) UTC time of the last

MDSR

quotation mark (%) - 1 uc 1

newline character terminatqr 1 uc 1
7 | START_LAT= keyword 10 uc 10

Latitude of the satellite nadir at the 1e-6 deg 11 Al 1

START_TIME WGS84 latitude, positive = North

<10-6degN> units 10 uc 10
newline character terminatgr 1 uc 1
8 | START_LONG= keyword 11 uc 11
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Table 15.5.2.6-1 - Specific Product Header of Lev@ Meteo Product

N Description Units Byte Dim.
Length Data Type
Longitude of the satellite nadir at the le-6 deg 11 Al 1
START_TIME WGS84 longitude, positive = East, |0
= Greenwich
<10-6degE> units 10 uc 10
newline character terminatgr 1 uc 1
9 STOP_LAT= keyword 9 uc
Latitude of the satellite nadir at the STOP_TIME | 1€-6deg 11 Al
WGS84 latitude, positive = North
<10-6degN> units 10 uc 10
newline character terminatgr 1 uc 1
10 STOP_LONG= keyword 9 uc
Longitude of the satellite nadir at the le-6 deg 11 Al
STOP_TIME
WGS84 longitude, positive = East, 0 = Greenwich
<10-6degN> units 10 uc 10
newline character terminatgr 1 uc 1
11 | Spare (blank characters (@)) keyword 10 uc 10
newline character terminator 1 uc 1
Other Product Information
12 | FITTING_ERROR_SUM= keyword 18 uc 18
quotation mark (*) R 1 uc 1
Quality summary of the fitting errors: ) 4 uc 4
GOOD or FAIR or BADZ
quotation mark (%) R 1 uc 1
newline character terminator 1 uc 1
13 | DOAS_FITTING_WINDOW_0= keyword 22 | uc 22
quotation mark (%) R 1 uc 1
Wavelength range of fitting window given as a uc
pattern of two wavelengths like: xxxx-yyyy - 9 9
e.g., @325-@335
quotation mark (%) R 1 uc 1
Newline character terminator 1 uc 1
DSDs for Attached Data Sets

ENVISAT-1 Products Specifications - Volume 15: SMMACHY Products Specifications

serco Pag. 87/186

bringing service to life

pngart



@esa Maintenance and Operations of Earth Observation

Title:

ENVISAT-1 PRODUCTS SPECIFICATIONS
VOLUME 15: SCIAMACHY PRODUCTS SPECIFICATIONS

Contract Ref.:

ESA/Esrin 19049/05/I-OL

Document Ref.: PO-RS-MDA-GS-2009 Issue: |3 Rev.:
Consortium Ref.: OSME-DPQC-SEDA-RS-06-01309 Date 22067
Table 15.5.2.6-1 - Specific Product Header of Lev@ Meteo Product
N Description Units Byte Dim.
Length Data Type
14 | DSD(A) for the Geolocation of the Ground Pixels
ADS - 280 dsd 1
15 | DSD (M) for the Column of Ozone MDS h 280 dsd 1
DSDsfor referencefiles
16 | DSD (R) -Level 2 product fromwhich this product is B 280 dsd 1
produced
size (in bytes) - 1277

The following ASCII strings are used to fill the DSAME field in the DSDs

(refer to Volume 5).

Table 15.5.2.6-2 DS _NAME Field Strings

DSD

DS_NAME

DSD(A) for the Geolocation of the Ground Pixels ADS

GEOLOCATION

DSD (M) for the Column of Ozone

O3_VERTICAL_COLUMN

DSD (R) -Level2 product from which this product is

produced

SCI.NL_ 2P

15.5.2.7 Data Sets

The following sub-sections describe the individdata sets which together
form the Level 2 Meteo product. Data sets are ixeahibinary format. ASCII

strings may be included within the data sets, lbeitstring is not surrounded by
guotation marks as for the MPH/SPH structures.

15.5.2.7.1Geolocation ADS

The Geolocation ADS provides geolocation informatiéor the Ozone
estimates. There is one ADSR per estimate, eacteged with a time stamp
to indicate which portion of the product the ADS&tpins to. The format of

each ADSR is identical.

Table 15.5.2.7.1-1 - Geolocation ADSR Format

N Description

Units

Byte
Size

Data
Type

Dim.
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1 | Start time of the DSR - 12 MJD 1
2 | Attachment Flag indicating if MDS DSRs are attached to - 1 uc 1
the current ADS DSR (1 = no MDSRs, 0 otherwise)
3 | Integration time of this geolocation entity 1/16 s 2 us 1
4 | 4 corner coordinates of the nadir ground pixel (the first - 32 Coord| 4
coordinate is the one which is the first in time and flight
direction, the second the first in time and last in flight
direction, the third the last in time and first in flight
direction and the fourth the last in time and flight
direction)
Sze 47

15.5.2.7.20zone Vertical Column MDS

There is one MDSR per estimate, each precededanithe stamp. The format
of each MDSR is identical. The fields are extradi®in the DOAS MDS of
the SCI_NL__ 2P product ccorresponding to the UMinfit window
DOAS_0_03 MDS assuming index “0” for this window.

Table 15.5.2.7.2-1 - Ozone Vertical Column MDSR Faonat
N Description Units Byte Data | Dim.
Size Type

1 Start time of the DSR - 12 MJD 1

2 quality Indicator (-1 if empty MDSR, O otherwise) - 1 sc 1

3 Integration time for this DSR 1/16 s 2 us 1

4 | Ozone Vertical Column Density (VCD) mol/che 4 fl 1

5 Error on the VCD above % fl 1
Sze 23
15.5.2.7.3Common Structures

The following structures are used in the descriygtiof the Level 2 products.
Table 15.5.2.7.3-1 - Coord Structure
N Description Units Byte Data Dim.
Size Type
1 | Latitude (convention defined in Volume A) deg 4 fl 1
2 | Longitude (convention defined in Volume A) deg 4 fl 1
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LSz | |

15.5.2.8 Size Estimate

The size of one Meteo product containing only ozisrepproximately 100 kB
for an optimised nadir/limb timeline scenario (appr 1250 single
observations). A pure nadir scenario would douldertumber of observations.
This means that the maximum size of a Meteo prodogid be about 200 kB.

15.5.3 SCIAMACHY Off-Line Level 2 Product

The Level 2 off-line product contains retrievedctragas vertical colums,
profiles and other geophysical parameters inclutliregy corresponding errors,
plus a number of additional diagnostics, qualiagl and intermediate results.

Level 2 off-line products of SCIAMACHY measuremeriteclude data as
indicated in the following list. It is proposed gshlist shall be exclusive -
parameters specified here represent the maximunurtnod information to be
retrieved by the level 2 off-line processing. Thenber of trace gas constituents
to be retrieved is related to the availability odgessing power and the existence

of appropriate reference cross sections.

O, vertical column retrieved from optical absorption
spectroscopy fitting using a radiative transfecuokited
AMF in UV and visible wavelength range.

NO,: same as Qbut only in the visible wavelength range
BrO: slant column retrieval
OCIO: same as BrO, but only for ozone hole condgio

SO, same as BrO, but only for volcanic eruptions

HCHO: same as BrO, but only for bio mass burning

Cloud: cloud retrieval algorithm for SCIAMACHY ugirPMDs to
determine the fractional cloud cover and a revidedd
fitting algorithm for cloud top height and otheoad
parameters

Aerosol: aerosol absorbing indicator algorithm (AAIA)

H,0O: vertical column retrieved from IR absorption spestopy
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fitting
N,O: same as }O
Co: same as kD
CQ.,. same as kO
CH;: same as kD

It may be noted this list of trace gas and oth@pggsical parameters is given
for the anticipated parameters of the level 1beteel 2 off-line processor.

Level 1b to level 2 NRT procesing generates a stlesthese parameters in
particular the Limb measurement mode results ateénotuded in the level 2

NRT products. Compared to the NRT product the l@veff-line product was

modified in the following places:

o the DOAS and BIAS MDSs of the NRT product have been
combined to provide a common set of results diaigwdor a
general absorption spectroscopy fitting algorithifhe strategy to
provide one MDS per trace gas was changed thahehe MDSs
cover the complete result of one fitting window ccdétion. As
fitting calculations may contain a variable numbef fitting
parameters the concept of a variable record lertgih been
introduced for these new MDSRs.

o an additional MDS type for Limb and Occultation fiiles was
defined.

o an additional MDS type for ozone profiles from Nadi
measurements will be defined (TBD).

o an additional geolocation ADS for the Limb and Qtation
geometry was defined.

o SPH and DSD records have been changed to deskebeddified
MDS definition.

It was not intended to change ADS ot MDS recorasaaly described for
NRT products.Unfortunately, this backward compétibiwas not possible
due to new scientific developments which may notdfected in the format
of NRT product.

15.5.3.1 Input Data

Level 1B Off-line product plus auxiliary data.
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15.5.3.2 Auxiliary Data Used

The auxiliary data files required for Level 2 presiag are listed in the table

below.
Table 15.5.3.2-1 - Auxiliary Data Files for SCIAMACHY Level 2
Processing
Description Auxiliary File ID
Initialization file SCIL_IN__AX
ECMWF meteorological information AUX_ECA_AX

15.5.3.3 Processing Performed
This is not the applicable document for algorithetails. The following is a

high level overview of the processing performed fcevel 2 product
generation.

o Extraction / preprocessing of Level 1B data anduatéon of PCD
information.

o Retrieval of geophysical target quantities (to@uon amounts,
cloud cover and top height, aerosol absorptiorcatdi).

o Processing of covariance data of the retrieved tifies(noise
assessment).

o Generation of Off-line level 2 product files andated output.

15.5.3.4 Product Structure
The high level product structure is shown below:

Table 15.5.3.4-1 — SCIAMACHY Off-line Level
2 Product Structure

MPH

SPH

Summary Quality ADS (SQADS)
Geolocation of the States ADS (LADS)

Static Parameter of the level2 off-line processor States dié
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Product ADS

Geolocation of the Nadir Ground Pixels ADS

Geolocation of the Limb/Occultation measurements ADS
Cloud and Aerosol MDS

Nadir Fitting Window Application MDSs
(14 MDSs: 12 planned and 2 spare)

Limb Fitting Window Application MDSs
(14 MDSs: 12 planned and 2 spare)

Occultation Fitting Window Application MDSs
(14 MDSs: 12 planned and 2 spare)

Ozone Profiles from Nadir measurements MDS

15.5.3.5 Main Product Header
The Main Product Header is described in Volume 5.

15.5.3.6 Specific Product Header
The SPH is an ASCII header which conforms to th€ ASonventions defined in
Volume 5. The @ symbol indicates the position oASCII blank space character.

Table 15.5.3.6-1 — Specific Product Header of Ofide Level 2 Product
N Description Units Byte Data | Dim.
Length Type

1 | SPH_DESCRIPTOR= keyword 15 uc 15
quotation mark (*) - 1 uc 1
SPH descriptor (Set to - 28 ue 28
“SCI_OL__2P22003DDDDDDBDDBDDD”)
guotation mark (*) - 1 uc 1
newline character terminator 1 uc 1

2 | STRIPLINE_CONTINUITY_INDICATOR= keyword 31 uc 31
Value: +000 = No stripline continuity, the product is a
complete segment - 4 Ac 1
Other: Stripline Counter
Newline character terminator 1 uc 1
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Table 15.5.3.6-1 — Specific Product Header of Offde Level 2 Product
Value: +001 to NUM_SLICES ) 4 Ac 1
Default value if no stripline continuity = +001
Newline character terminator 1 uc 1
4 NUM_SLICES= keyword 11 uc 11
Number of slices in this stripline ) 4 Ac 1
Default value if no continuity = +001
Newline character terminator 1 uc 1
Product Location Information
5 START_TIME= keyword 11 uc 11
quotation mark (*) - 1 uc 1
Start time of the measurement data in this product
UTC time of the first MDSR ute 2r | ue 27
quotation mark (*) - 1 uc 1
newline character terminator 1 uc
6 STOP_TIME= keyword 10 uc 10
quotation mark (*) - 1 uc 1
Time of the end of the measurement data in this product|
(last MDSR time) utc 27 uc 27
UTC time of the last MDSR
quotation mark (*) - 1 uc 1
newline character terminator 1 uc 1
7 START_LAT= keyword 10 uc 10
Latitude of the satellite nadir at the START_TIME le-6 deg Al
WGS84 latitude, positive = North 1 1
<10-6degN> i
€9 units 10 | uc 10
newline character terminator 1 uc 1
8 START_LONG= keyword 11 uc 11
Longitude of the satellite nadir at the START_TIME le-6 deg Al
WGS84 longitude, positive = East, 0 = Greenwich 11 1
<10- > i
10-6degE units 10 ue 10
newline character terminator 1 uc
9 STOP_LAT= keyword 9 uc 9
Latitude of the satellite nadir at the STOP_TIME le-6 deg Al
WGS84 latitude, positive = North 11 1
<10- > i
10-6degN units 10 ue 10
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Table 15.5.3.6-1 — Specific Product Header of Offde Level 2 Product
newline character terminator 1 uc 1
10 | STOP_LONG= keyword 10 uc 10
Longitude of the satellite nadir at the STOP_TIME _ Al
WGSB84 longitude, positive = East, 0 = Greenwich le-6 deQ 11 1
<10- > i
10-6degE units 10 uc 10
newline character terminator 1 uc 1
11 | DECONT = keyword 7 uc 7
quotation mark (*) - 1 uc 1
Decontamination flag for each detector channel
SDefauIt ®t to “NNNNNNNN . a1 uc 1
) 8*char plus 33*blank
quotation mark (*) - 1 uc 1
newline character terminator 1 uc 1
Other Product Information
12 | DB_SERVER_VER= keyword 14 uc 14
guotation mark (*) ) 1 uc 1
Version number of database server ) 5 ue 5
guotation mark (*) ) 1 uc 1
newline character terminator 1 ue 1
13 | FITTING_ERROR_SUM= keyword 18 uc 18
quotation mark (*) - 1 uc 1
Quality summary of the fitting errors: GOOD or FAIR or | keyword 4 4
uc
BAD@
guotation mark (*) - 1 uc 1
newline character terminator 1 uc 1
14 | NO_OF_NADIR_FITTING_WINDOWS= keyword 28 uc 28
Number of Nadir fitting windows - 4 Ac 1
newline character terminator 1 uc 1
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Table 15.5.3.6-1 — Specific Product Header of Offde Level 2 Product

15 | NAD_FIT_WINDOW_UV0= keyword 19 uc 19
quotation mark (*) - 1 uc 1
Wavelength range of fitting window given as a pattern of|  variable 9 9
two wavelengths like: xxxx-yyyy
(e.g., @325-@335; missing digits shall be written as blan uc
spaces)

Blank Space character (&) - 1 uc 1
Acronyms for the fitting parameter variable 20 ug 20
quotation mark (*) - 1 uc 1
Newline character terminator 1 uc 1

16- | The field above is repeated for - 676 676

28 | NAD_FIT_WINDOW_UV1 to
NAD_FIT_WINDOW_UV?7, and next for
NAD_FIT_WINDOW_IRO to
NAD_FIT_WINDOW_IR5
6 of the 7 fitting windows in the UV and visible uc
wavelength range are planned, and 1 is spare.

5 of the 6 fitting windows in the IR wavelength range are
planned, and 1lis spare.

If a fitting window is not used, the string between quotatio
marks is filled by “EMPTY 33033330 D"

29 NO_OF_LIMB_FITTING_WINDOWS= keyword 27 uc 27
Number of Limb fitting windows - 4 Ac 1
newline character terminator 1 uc 1

30 | LIM_FIT_WINDOW_PTH= Limb fitting specifications keyword 19 19
for pTH uc
quotation mark (*) - 1 uc 1
Wavelength range of fitting window given as a pattern of| variable 9 9
two wavelengths like: xxxx-yyyy
(e.g., P325-@335; missing digits shall be written as blan
spaces) uc
If a fitting window is not used, the string between quotatip
marks is filled by “EMPTY 33333330 D"

Blank Space character (&) - 1 uc 1

Acronym for the driving parameter of this fitting window | Vvariable 20 uc 4

(e.g., O30Q)

guotation mark (*) - 1 uc 1

Newline character terminator 1 uc 1
31 LIM_FIT_WINDOW_UV0= keyword 19 uc 19
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Table 15.5.3.6-1 — Specific Product Header of Offde Level 2 Product
guotation mark (*) - 1 uc 1
Wavelength range of fitting window given as a pattern of|  variable 9 uc 9
two wavelengths like: xxxx-yyyy
(e.g., @325-@335; missing digits shall be written as blan
spaces)
Blank Space character (&) - 1 uc 1
Acronym for the driving parameter of this fitting window | Vvariable 20 uc 4
(e.g., O300)
guotation mark (*) - 1 uc 1
Newline character terminator 1 uc 1

32- | The field above is repeated for - 624 uc 624

43 | LIM_FIT_WINDOW_UV1 to
LIM_FIT_WINDOW_UV7, and next for
LIM_FIT_WINDOW_IRO to
LIM_FIT_WINDOW_IR4
6 of the 7 fitting windows in the UV and visible wavelength
range are planned, and 1 is spare.

4 of the 5 fitting windows in the IR wavelength range are
planned, and 1 is spare. If a fitting window is notd)ske
string between quotation marks is filled by

“EMPTY @303 DBD3BD"

44 | NO_OF_OCCL_FITTING_WINDOWS= keyword 27 uc 27
Number of occultation fitting windows default value +000 - 4 Ac 4
if no occultation fitting windows.

Newline character terminator 1 uc 1

45 | ocC_FIT_WINDOW_PTH= keyword 19 uc 19
guotation mark (*) - 1 uc 1
Occultation fitting window specifications -pTH with rough|  variable 9 uc 9
wavelength range .

(e.g., @325-@335; missing digits shall be written as blan

spaces)

If a fitting window is not used, the string between quotatip

marks is filled by “EMPTY 303033030 D"

Blank Space character (&) - 1 uc 1
Acronym for the driving parameter of this fitting window iadnle 20 uc 4
guotation mark (*) - 1 uc 1
Newline character terminator 1 uc 1

46 | occ_FIT_WINDOW_UVO= keyword 19 uc 19
quotation mark (*) - 1 uc 1
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Table 15.5.3.6-1 — Specific Product Header of Offde Level 2 Product
Ocecultation fitting window specifications with rough variable 9 uc 9
wavelength range .
(e.g., @325-@335; missing digits shall be written as blan
spaces)
Blank Space character (Q) - 1 uc 1
Acronym for the driving parameter of this fitting window | Vvariable 20 uc 4
(e.g., O30D)
quotation mark (*) - 1 uc 1
Newline character terminator 1 uc 1
47- | The field above is repeated for
58 | OCC_FIT_WINDOW_UV1to
OCC_FIT_WINDOW_UV7, and next for
OCC_FIT_WINDOW_IRO to
OCC_FIT_WINDOW_IR4
6 of the 7 fitting windows in the UV and visible wavelength ) 624 uc 624
range are planned, and 1 is spare.
4 of the 5 fitting windows in the IR wavelength range are
planned, and 1 is spare.
If a fitting window is not used, the string between quotatio
marks is filled by “EMPTY 20303333 3" 60
59 Spare (blank characters (9)) - 64 uc 64
newline character terminator 1 uc 1
DSDsfor Attached Data Sets
60 | DSD (A) for the Q ADS - 280 dsd 1
61 | DSD (A) Sate Geolocation ADS (L ADS) - 280 dsd 1
62 | DD (A) for the Satic parameters - 280 dsd 1
63 | DSD (A) for the Sates of the Product ADS - 280 dsd 1
64 | DSD(A) for the Geolocation of the Nadir Ground Pixels 280 dsd
ADS - s !
65 | DSD(A) for the Geolocation of the Limb/Occultation ) 280 dsd 1
Measurements ADS 67
66 | DSD (M) for the Clouds and Aerosol MDS - 280 dsd 1
67- | DSDs (M) for the Nadir Fitting Window Application MDSs
80 | (14 MDSs: 12 planned and 2spares; unused entries set to - 3920 dsd 14
NOT USED as described in Volume 5)
81- | DSDs (M) for the Limb Fitting Window Application MDSs
94 | (14 MDSs: 12 planned and 1 spare; unused entries set to - 3920 dsd 14
NOT USED as described in Volume 5) 96109
95- | DSDs (M) for the Occultation Fitting Window Application
108 | MDSs. - 3920 dsd 14

(14 MDSs: 12planned and 1 spare; unused entries set to
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Table 15.5.3.6-1 — Specific Product Header of Offde Level 2 Product

NOT USED as described in Volume 5)
109 | DSDs (M) for the Ozone Profiles from Nadir measurements 280
- dsd 1
MDS
DSDs for reference files
110 | DSD (R) -Level 1B product from which this product is - 280 dsd 1
produced
111 | DSD (R) -Level 2 Initialization file - 280 dsd 1
112 | DSD (R) -Atmospheric Climatologies Data file - 280 dsd 1
113 | pSD -Spare (279 blank space characters followed by 1 - 280 Dsd_sp 1
newline character)
size (in bytes) - 17891 - -

The following ASCII strings are used to fill the DSAME field in the DSDs (refer to

Volume 5).

Table 15.5.3.6-2 — DS_NAME Field Strings

DSD

DS_NAME

DSD (A) -SQ ADS

SUMMARY_QUALITY

DSD (A) -Sate Geolocation ADS (L ADS)

STATE_GEOLOCATION

DSD (A) -Satic Parameters

STATIC_PARAM

DSD (A) -Sates of the Product ADS

STATES

DSD (A) -Geolocation of the Nadir Ground Pixels ADS GEOLOCATION_INR

DSD (A) -Geolocation of the Limb/Occultation Measurements AD$ GEOATION_LIMB

DSD (M) -Clouds and Aerosol MDS

CLOUDS_AEROSOL

DSD (M) -Nadir Fitting Window Application MDS#1 NAD_UVO0_03
DSD (M) -Nadir Fitting Window Application MDS#2 NAD_UV1_NO2
DSD (M) -Nadir Fitting Window Application MDS#3 NAD_UV2_03
DSD (M) -Nadir Fitting Window Application MDS#4 NAD_UV3_BRO
DSD (M) -Nadir Fitting Window Application MDS#5 NAD_UV4_H2CO
DSD (M) -Nadir Fitting Window Application MDS #6 NAD_UV5_S02
DSD (M) -Nadir Fitting Window Application MDS#7 NAD_UV6_OCLO
DSD (M) -Nadir Fitting Window Application MDS#38 NAD_UV7_SPARE
DSD (M) -Nadir Fitting Window Application MDS#9 NAD_IRO_H20
DSD (M) -Nadir Fitting Window Application MDS#10 NAD_IR1_CHA4
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Table 15.5.3.6-2 — DS_NAME Field Strings

DSD (M) -Nadir Fitting Window Application MDS#11 NAD_IR2_N20
DSD (M) -Nadir Fitting Window Application MDS#12 NAD_IR3_CO
DSD (M) -Nadir Fitting Window Application MDS#13 NAD_IR4_CO2
DSD (M) -Nadir Fitting Window Application MDS#14 NAD_IR5_SPARE
DSD (M) -Limb Fitting Window Application MDS#1 LIM_PTH

DSD (M) -Limb Fitting Window Application MDS #2 LIM_UV0_0O3
DSD (M) -Limb Fitting Window Application MDS #3 LIM_UV1_NO2
DSD (M) -Limb Fitting Window Application MDS#4 LIM_UV2_03
DSD (M) -Limb Fitting Window Application MDS#5 LIM_UV3_BRO
DSD (M) -Limb Fitting Window Application MDS #6 LIM_UV4_H2CO
DSD (M) -Limb Fitting Window Application MDS#7 LIM_UV5_S02

DSD (M) -Limb Fitting Window Application MDS#8

LIM_UV6_OCLO

DSD (M) -Limb Fitting Window Application MDS#9

LIM_UV7_SPARE

DSD (M) -Limb Fitting Window Application MDS#10 LIM_IRO_H20
DSD (M) -Limb Fitting Window Application MDS#11 LIM_IR1_CH4
DSD (M) -Limb Fitting Window Application MDS #12 LIM_IR2_N20
DSD (M) -Limb Fitting Window Application MDS#13 LIM_IR3_CO
DSD (M) -Limb Fitting Window Application MDS#14 LIM_IR4_SPARE
DSD (M) -Occultation Fitting Window Application MDS#1 OCC_PTH

DSD (M) -Occultation Fitting Window Application MDS #2 OCC_Uv0_03
DSD (M) -Occultation Fitting Window Application MDS#3 OCC_UV1 _NO2
DSD (M) -Occultation Fitting Window Application MDS #4 OCC_Uuv2_03

DSD (M) -Occultation Fitting Window Application MDS#5

OCC_UV3_BRO

DSD (M) -Occultation Fitting Window Application MDS#6

OCC_UV4_H2CO

DSD (M) -Occultation Fitting Window Application MDS#7

OCC_UV5_S02

DSD (M) -Occultation Fitting Window Application MDS#8

OCC_UV6_OCLO

DSD (M) -Occultation Fitting Window Application MDS#9

OCC_UV7_SPARE

DSD (M) -Occultation Fitting Window Application MDS#10 OCC_IR0_H20
DSD (M) -Occultation Fitting Window Application MDS#11 OCC_IR1_CH4
DSD (M) -Occultation F itting Window Application MDS #12 OCC_IR2_N20
DSD (M) -Occultation Fitting Window Application MDS#13 OCC_IR3_CO

DSD (M) -Occultation Fitting Window Application MDS#14

OCC_IR4_SPARE

DSD (M) -Ozone Profiles from Nadir measurements MDS

NAD_PROFILE_O3
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Table 15.5.3.6-2 — DS_NAME Field Strings

DSD (R) -Level 1B product fromwhich this product is produced

LEVEL_1B_PRODUCT

DSD (R) -Levd 2 Initialization file

INITIALISATION_FILE

DSD (R) -Atmospheric Climatologies Data file

ECMWF_FILE

15.5.3.7 Data Sets
The following sub-sections describe the individdata sets which together
form the Off-line level 2 product. Data sets arerixed-binary format. ASCII
strings may be included within the data sets, leitstring is not surrounded by
guotation marks as for the MPH/SPH structures.

15.5.3.7.1Summary Quality ADS

The SQ ADS provides a summary of the quality flagsfor each state. There
is one ADSR per state, each with a time stampdiz@te which portion of the
product the ADSR pertains to. The format of the ADshall be as follows:

Table 15.5.3.7.1-1 - SQ ADSR Format

N Description Units | gyte Data | Dim.
Size Type
1 Start time of the scan phase of the state - 12 mjd 1
2 | Attachment Flag (1 = no MDSRs attached to the - 1 uc
current ADSR, 0 otherwise)
Error on cloud parameters?® - uc
4 | Aerosol parameter diagnostic - uc
5 | Quality of the driving geophysical parameter in - 44 uc 44
each fitting window °
6 RMS of the retrieval algorithm 2® - 44 uc a4
7 | x2 of the retrieval algorithm 2® - 44 uc a4
g | Goodness of fit of the retrieval algorithmab - 44 uc a4
Sze: 193

a. The quality flags are specified as unsignedslgtring a range from value 0 to 10. ‘0’ represémsbest
and ‘10’ the worst quality, assigned to the mealmevaf all quality parameters of a certain kind erhiare
encountered during one state.
b. The 44 flags correspond respectively to thei#tlhd windows applications plus the Ozone profiee
trieval from nadir and one spare. Quality flags ahhare not existing in the data due to a smallenber of
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trace gas data sets shall be set to zero.

15.5.3.7.2State Geolocation ADS
To support the extraction of SCIAMACHY data accoglto a given
geolocation, this LADS gives the geolocation (4nesrco-ordinates) of the
scene on ground which is covered by each state.

Table 15.5.3.7.2-1 - Geolocation ADSR

N Description Units Byte Data Dim.
Size Type
1 | Start time of the scan phase of the state - 12 mjd 1
2 | Attachment Flag (1 = no MDSRs attached to the current - 1 uc 1
ADSR, 0 otherwise)
3 | 4 corner coordinates of the ground scene which is - 32 Coord 4
covered by the statdthe first co-ordinate is the one which
is the first in time and flight direction, the second the first in
time and last in flight direction, the third the last in time gnd
first in flight direction and the fourth the last in time and
flight direction)
Sze 45
The “Coord” data type is defined in Table 15.41-F.
15.5.3.7.3Static Parameter of the Level 2 off-line Proceg&#*DS)
Table 15.5.3.7.3-1 - Static parameter GADS
N Description Units Byte Data | Dim.
Size Type
1 | XML text of the initialisation file which covers the - Variable uc 1
complete range of static parameters (the present size is
an estimation)
Sze Variable
The static parameter GADS has a variable size given the SPH.

The size does not change from one orbit to therpthé changes with different processor
versions.
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Ca |

15.5.3.7.4States of the Product ADS

Each DSR of this ADS corresponds to a certain segnre one of the
following MDSs It describes the parameters of theesponding state, as far
as they are of interest for the data product, wisadovered by the MDSs. The
ADSRs of this ADS are sorted in chronological ordsrwell as the DSRs of
all the other time dependent ADSs (SQADS, LADS, &adlocation ADS).

Table 15.5.3.7.4-1 - States of the Product ADSR

N Description Units | Byte Data | Dim.
Size Type

1 | Start Time of DSR - 12 MJD 1
Attachment Flag (1 = no MDSRs attached to the current - 1 uc 1
ADSR, 0 otherwise)

3 State ID - 2 us 1

4 | Duration of scan phase of the state 1/16 s 2 us 1

5 Longest integration time 1/16 s 2 us 1

6 Shortest integration time 1/16 s 2 us 1

7 Number of geolocation records for this state - 2 us 1

Sze 23

15.5.3.7.5Geolocation of the Nadir Ground Pixels ADS

This ADS provides the detailed geolocation (sevAaERs for each state) for
the shortest integration time of the correspondimepsurements. In the case
where a fitting window application is using a deéteccluster with a larger
integration time, the geolocation for this obseivaimust be derived from the
geolocation records of its sub-pixels with this rsést integration time. The
shortest integration time is not constant overwhele product, but depends
on the different states and may vary accordinghctEADSR is timestamped
to allow cross-reference to the MDSRs. The fornfadach ADSR is defined
below.

Table 15.5.3.7.5-1 - Geolocation of the Nadir GrouhPixels ADSR

N Description units | gyte Data | Dim.
Size Type
1 | Start Time of DSR - 12 MJID 1
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Table 15.5.3.7.5-1 - Geolocation of the Nadir GrouhPixels ADSR
2 | Attachment Flag (1 = no MDSRs attached to the current - 1 uc 1
ADSR, 0 otherwise)
3 Integration time for this geolocation entity 1/16 s 2 us 1
4 | solar zenith angles of the start, middle and end of the degrees 12 fl 3
integration time at TOA
5 | Line-of-sight nadir angles of start, middle and end of degrees 12 fl 3
the integration time at TOA
6 Relative azimuth angles of start, middle and end of the degrees 12 fl 3
integration time at TOA
7 | satellite geodetic height at the middle of the integration kM 4 fl 1
time
8 Earth radius at the middle of the integration time km 4 fl 1
8b | Sub-Satellite point at the middle of the integration time Coord 1
9 4 corner coordinates of the nadir ground pixe[the first - 32 Coord 4
coordinate is the one which is the first in time and fligh
direction, the second the first in time and last in flight
direction, the third the last in time and first in flight
direction and the fourth the last in time and flight
direction)
10 | Centre coordinate of the nadir ground pixel - 8 Coord 1
Sze 107

15.5.3.7.6Geolocation of the Limb/Occultation measurementsSAD
As the geophysical results of a limb or occultatietrieval are always given
for a complete state, the geolocation of limb/ottidn ADSR is also given
for complete state. The format of each ADSR israfibelow.

Table 15.5.3.7.6-1 - Geolocation of the Limb/Occudtion measurements ADSR

N Description Units Byte Data Dim.
Size Type

1 Start Time of DSR - 12 MJD 1

2 | Attachment Flag (1 = no MDSRs attached to the current - 1 uc 1
ADSR, 0 otherwise)

3 Integration time for this geolocation entity 1/16s 2 us 1

4 | solar zenith angles of the start, middle and end of the degrees 12 fl 3
integration time at TOA

5 | Line-of-sight nadir angles of start, middle and end of | degrees 12 fl 3
the integration time at TOA

ENVISAT-1 Products Specifications - Volume 15: SMMACHY Products Specifications

serco

bringing service to life

Pag. 104/186

Erenshir



Maintenance and Operations of Earth Observation

Title: ENVISAT-1 PRODUCTS SPECIFICATIONS 9|
: VOLUME 15: SCIAMACHY PRODUCTS SPECIFICATIONS \'U 4
Contract Ref.: ESA/Esrin 19049/05/1-OL “
Document Ref.: PO-RS-MDA-GS-2009 Issue: |3 Rev.: K
Consortium Ref.: OSME-DPQC-SEDA-RS-06-01309 Date 22067

Table 15.5.3.7.6-1 - Geolocation of the Limb/Occution measurements ADSR

6 | Relative azimuth angles of start, middle and end of the| degrees 12 fl 3
integration time at TOA

7 | satellite geodetic height at the middle of the integratio km 4 fi 1
time
Earth radius at the middle of the integration time km 4 fl 1
Sub-satellite point at the middle of the integration time - Coord 1

10 | co-ordinates of tangent ground point of the start, - 24 Coord| 3
middle and end of the integration time

11 | Tangent height of the start, middle and end of the cm 12 ul 1
integration time

Sze 103

15.5.3.7.7Clouds and Aerosol MDS
The Clouds and Aerosols MDS contains several MDIRs. format of each

MDSR is described below.

Table 15.5.3.7.7-1 - Clouds and Aerosol MDSR Format

N Description Units | Byte Data Dim.
Size Type
1 | Start Time of DSR - 12 mjd
1b | Data set record length(required because this record - 4 ul
may have a variable record length)
2 L . - 1 sc 1
Quality indicator (-1 if empty DSR)
3 | Integration time for this DSR 1/16 s 2 us 1
3b | Surface Pressure hPa 4 fl 1
4 | Cloud fraction - 4 fl 1
5 | Error on cloud fraction frar((:atli.on 4 fl 1
6 | Number of PMD sub-pixels for this DSR - 2 us
7 | Number of PMD sub-pixels determined to be totally - 4 us
cloudy or totally cloud-free
8 | Cloud-top height km 4 fl 1
Error on cloud-top height rel
9 (currently set to -99.99), fracti.on 4 fl 1
see product disclaimer
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Table 15.5.3.7.7-1 - Clouds and Aerosol MDSR Format
10 | Cloud optical depth km 4 fl 1
Error on cloud optical depth
(currently set to -99.99), rel.
11 . . : 4 fl 1
see product disclaimer fraction
12 | Cloud type? flags 2 us 1
13 | Cloud-top bi-directional reflectance - 4 fl 1
s rel.
14 | Error on cloud-top bi-directional reflectance fraction 4 fl 1
15 | Effective Lambertian surface reflectance - 4 fl 1
16 | Error on effective Lambertian surface reflectance reI_. 4 fl 1
fraction

17 | Flags describing the cloud parameter outpub flags 2 us 1
18 | Absorbing aerosol indicator - 4 fl 1
19 | Aerosol indicator diagnostic - 4 fl 1
20 | Flag describing the aerosol indicator outpuf flags 2 us 1
21 | Number of additional aerosol parameters (na) - 2 us 1
22 | Additional aerosol parameters’ - 4*Na fl 2
Sze Variable

a. The flags describing the cloud type has to be jm&ted by bits. The bit numbering convention is

defined in Volume A. They contain the classificatimf clouds according to the WMO scheme:

bit 0: value 0 = high cloud, 1= low cloud
bit 1: value 0 = water cloud, 1 = ice cloud
bit 2: value 0 = thin cloud, 1 = thick cloud
bits 3-15: not used.

b. The flags describing the cloud processing outputha be interpreted by bits. The bit numbering-con
vention is defined in Volume A. They contain infation reflecting some important settings in the

C.

initialisation file:

bit 0: value 0 = source of cloud fraction fittirlgz source of cloud fraction PMD
bit 1: value 0 = source of cloud-top pressure ISCTP source of cloud-top pressure fitting : SACURA

bit 2: if bit set, 1 = SACURA: full convergent

bit 3: if bit set, 1 = number of iterations exceggdaverage of neighboured pixels taken
bit 4: if bit set, 1 = SACURA: cloud layer size setconstraint
bit 5: if bit set, 1 = SACURA: cloud bottom heigdt to constraint
bit 6: if bit set, 1 = SACURA: cloud top height detconstraint

bits 7-15: not used.

constraints are provided in disclaimer

The definition of aerosol components is (when titeisbset teh underlined condition is true, bite ar

counted from 0 to 15):

bit 0: no-yes Rayleigh scattering correction susfids
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bit 1: no-yes AAIA computation successfully ended
bit 2-15: not used

15.5.3.7.8Nadir Fitting Window Application MDSs

There are up to 14 Nadir Fitting Window ApplicatiDSs used in a product
(one MDS per fitting window). The contents of eddbS is identified in the
SPH. Each MDS contains several MDSRs. All MSDRs&bmMDSs share a

common format which is defined below:

Table 15.5.3.7.8-1 - Nadir Fitting Window Applicaton MDSR Format

N Description Units Byte Data Dim.
Size Type
1 | Start Time of DSR - 12 mjd
1b | DSR length(required beacuse this record may havela - 4 ul 1
variable length)
2 L . - 1 sc 1
Quality indicator (-1 if empty DSR)
3 | Integration time for this DSR 1/16 s 2 us 1
3b | Number of vertical column densities (nvcd) - 2 us 1
4 Vertical column density (VCD) of main parameter mol/cre ved 4 fl 1
value
5 | Error on the VCD above i rel_. Nved*4 fl 1
raction
6 | Flag describing the VCD data abové flags 2 us 1
6b | Effective slant column (ESC) density of the main mol/ce 4 fl 1
parameter
6c | Error on the effective slant column density above f reI_. 4 fl 1
raction
7 | Number of linear and non-linear fitted parameters - 4 us 2
(2values:[n1],[n2])
8 | Linear fitted parameters - 4*m fl ni
. . rel. *
9 | Error on linear fitted parameters fraction 4*n1 fl n
10 | Cross-correlation matrix entries of the linear fit - 2*m* fl ni*
(n1-1) (n1-1)
/2
11 | Non-linear fitted parameters - 4*n2 fl n2
12 | Error on non-linear fitted parameters f reI_. 4*n2 fl
raction n2

ENVISAT-1 Products Specifications - Volume 15: SMMACHY Products Specifications

serco Pag. 107/186

bringing service to life



@esa Maintenance and Operations of Earth Observation

Title: ENVISAT-1 PRODUCTS SPECIFICATIONS
’ VOLUME 15: SCIAMACHY PRODUCTS SPECIFICATIONS )

)
Contract Ref.: ESA/Esrin 19049/05/1-OL “

Document Ref.: PO-RS-MDA-GS-2009 Issue: |3 Rev.: K
Consortium Ref.: OSME-DPQC-SEDA-RS-06-01309 Date 22067

Table 15.5.3.7.8-1 - Nadir Fitting Window Applicaton MDSR Format

13 | Cross-correlation entries of the non-linear fit - 2% m* fl n2*
ne- n2-
(n2-1) (n2-1)
/2
14 | RMS of fit for the fitting window - 4 fl 1
x2 of the fit - 4 fl 1
14b
Goodness of the fit - 4 fl 1
l4c
15 | Iteration number for the fitting window - 2 us 1
16 | Flag describing the above data for linear and non- flags 2 us
linear fit °
17 | AMF to ground for species - 4 fl 1
18 | Error on AMF to ground frarCthi.on 4 fl 1
19 | AMF to cloud-top for species - 4 fl 1
20 | Error on AMF to cloud-top fre;cetli.on 4 fl 1
21 | Flag describing the AMF data above flags 2 us 1
22 | Temperature of reference spectrum K 4 fl 1
Sze var.

a. The flags describing the VCD calculation havéeanterpreted by bits. The bit numbering convenis
defined in Volume A (when the bit is set the uniherdi condition is true, bits are counted from Q. %):

0: no -yes extended field-of-view calculation

1 no -yes maximum SZA reached, VCD computationdsgible
1 no -yes no weighting of AMFs over footprint

1 no -yes linear weighting of AMFs over footprint

AW N P

1 no -yes parabolic weighting of AMFs over footprb-15: not used

b. The flags have to be interpreted by bits. Thebmbering convention is defined in Volume A (wtiha
bit is set the underlined condition is true, bits @ounted from 0 to 15):
0: no -yes smoothing of measurements

1 no -yes error weighting of fitting

1 no -yes use of ratioed measurements

1 no -yes use of pre-convoluted cross-sections
: no -yes convolution of cross-sections

g A W N P

: no -yes convolution of measurement grid
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6: literature -SCIAMACHY cross-sections used
7: linear -non-linear fitting 8-15: not used

c. The flags describing the AMF look-up scheme havee interpreted by bits. The bit numbering con-
vention is defined in Volume A (when the bit is #et underlined condition is true, bits are couritech O
to 15):

0: clear -clear & cloud look-up

1: one AMF value -extended field-of-view
2: continental -maritime aerosol present
3: no -yes maximum SZA exceeded
4-15: not used

15.5.3.7.9Limb Fitting Window Application MDSs

Each limb MDS consists of several MDSRs contairtimg retrieval result of
one vertically sorted sequence of Limb measureméntomplete Limb scan
may consist of more than one limb profile dependingthe integration time
during one azimuth sweep of the corresponding oklanfrom which the
fitting window parts where taken. Therefore, thentwer of records of each
Limb MDS is given by the number of Limb states éimeir integration times.

According to the planning of SCIAMACHY operationgete will be
approximatively 30 Limb states per orbit and selvergegration times for
the various channels depending on the expectea@lsigmoise level. This
implies a variable number of records for the Limb$s.

There are up to 14 Limb Fitting Window ApplicatiMDSs used in a product
(one MDS per fitting window). The contents of eddDS is identified in the
SPH. All MSDRs for all MDSs share a common formdtich is defined
below:

Table 15.5.3.7.9-1 - Limb Fitting Window Applicatiod MDSR Format

N Description Units | Byte Data Dim.
Size Type

1 Start Time of DSR - 12 mjd 1

1b | DSR length(required beacuse this record may have - 4 ul 1
a variable length)

2 N . - 1 sc 1
Quality indicator (-1 if empty DSR)

2b Integration time for this DSRs 1/16s 2 us 1
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Table 15.5.3.7.9-1 - Limb Fitting Window Appl|cat|m MDSR Format

3 Retrieval Method ‘O’ for optimal estimation, ‘N’ uc 1
for non linear least square fitting, etc..

Height of reference pressure km 4 fl 1
5 Reference pressure for Hydrostatic Equilibrium | hPa 4 fl 1
6 Reference pressure sourct’ = ECMWF, ‘C’ = - 1 uc 1
Climatology, etc
Number of retrieval levels: [ nmain ] - 1 uc 1
Number of used measurement levels [ nmeas ] - 1 uc 1
Number of fitted main gas species [n1] - 1 uc 1
10 Number of fitted closure parameters: [ n2 ] - 1 uc 1
10b Number of fitted other parameters [ n3 ] - 1 uc 1
11 Number of fitted scaling parameters for - 1 uc 1
auxiliary gases [ n4 ]
b Tangent heigth at the lower layer boundary km (120) fl Nimain
11 (30)
Tangent layer pressure at the lower layer hPa (120) fl Nimain
11 ¢ | poundary (30)
Tangent layer temperature (mean) K (120) fl Mo
11 d 'main
(300)
11 Main species which have been fitted on the coarg Layer Tma‘”
) - (960) nl
e forward model grid Rec. (60)

Layer Mmain

Scaled profiles which have been used for the fit Ny}

11f . - (960)

on the coarse forward model grid Rec. (60)
Mesurement Grid (429) | Meas- | Nueas
g Grid | (13)
12 Size of the State Vector (nStVec = - 2 us 1
nl*nmain+n2*nmeas+n3)
13 State Vector (nStVec times) - Nstvec State Nstvec
vector
structu
re

Correlation matrix size (mf = 1/2 * nStVec +
14 (nStvec -1)) ) 2 us !

15 Correlation Matrix of the fit (mf values) - mx fl my
16 RMS of the fit 4 fl 1
17 x2 of the fit - 4 fl 1
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Table 15.5.3.7.9-1 - Limb Fitting Window Applicatiom MDSR Format

18 Goodness of the fit - 4 fl 1

19 Number of iterations for the fit ni - 1 us 1
20 | Measurement summary, number of used and - 4 us 2

rejected wavelengths
21 Convergency Criteria - 1 b 1
22 Residuals size (nres = nStVec * ni) - 1 us 1
23 Iteration Step state vector residuals (rsvalues) - Nres fl Nres
24 Number of additional diagnostics fiad) - 2 us 1
26 Additional diagnostics - 4*n,(0) fl Nnad
Sze var.

Data types are described here below:

Table 15.5.3.7.9-2

- Limb Profile Layer Record strature

N Description Units | Byte Data Dim.
Size Type
| 1 | Tangent layer volume mixing ratio ppVv 4 fl 4
2 | Error on the tangent layer volume mixing ratio 9 4 f 4
Vertical column density above lower layer boundary molec 4 fl 4
ule/
cme
4 | Error on the vertical column density above lower layer % 4 fl 4
boundary
Sze: 16

Table 15.5.3.7.9-3 Measurement Grid Record structure

N Description units | gyte Data Dim.
Size Type

1 | Start time of the measurement at that specific layer - 12 mjd 12

2 | Mean tangent height of measurement km 4 fl

3 | Pressure at tangent height hRa 4 f]

4 | Temperature at tangent height K| 4 fl 4

5 | Number of fitting windows - 1 uc 1

6 | Minimum wavelength over all fitting windows nm 4 fl 4
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Table 15.5.3.7.9-3 Measurement Grid Record structure

7 | Maximum wavelength over all fitting windows nm 4 fl | 4

Sze 33 |

Table 15.5.3.7.9-4 State Vector structure

N Description Units | gyte Data Dim.
Size Type
1 | Value of the State vector entry - 4 fl 4
Error of the value of the state vector entry 9 4 f 4
3 | Type of the value of the state vector entry (Annotation) - 4 b 4
Sze 12

15.5.3.7.10 Ocecultation Fitting Window Application MDSs

There are up to 14 Occultation Fitting Window Applion MDSs used in a
product (one MDS per fitting window). The contenfseach MDS is identified
in the SPH. All MSDRs for all MDSs share a commomfat which is the
same as the Limb Fitting Window Application MDS rfat.

15.5.3.7.11 Ozone profiles from Nadir measurements MDS
Most of fields of the MDSR format are still TBD. @gequently, the DSD (in
the SPH) which describes this MDS has to be std@¥ USED’. This MDS
will be used in the product after complete defonitiof the MDSR format and
of the related algorithms. The following table pdms a preliminary
definition of MDSR format:

Table 15.5.3.7.11-1 ©zone Profiles from Nadir measurements MDSR Format

N Description Units | Byte Data Dim.
Size Type
1 | Start Time of DSR - 12 mjd 1
Quality indicator (-1 if empty DSR) - 1 sc 1
3 | Integration time for this DSR 1/16 s 2 us 1
... | Next fields TBD - TBD TBD TBD
Sze TBD
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)

15.5.3.8 Size Estimate

The size of level-2 off-line product containingapproximately 30.8 MBytes
for a scenario which corresponds to 60 states dirdu30 limb states, zero
occultation states, and to 1250 single observatfonsiadir and limb states
respectively:

MPH: 1 247 bytes

SPH: 20 028 bytes

SQADS: 60 states * 193 bytes / state = 11 580 bytes
State Geolocation:60 states * 45 bytes / state6®bytes
Static Parameter GADS: 15 004 bytes

States of the product ADS: 60 states * 23 bytéstés= 1 380 bytes

Nadir Geolocation ADS: 3600 observations * 107 bytebs. = 385 200 bytes
Limb Geolocation ADS: 2625 limb states * 103 bytstate = 270 376 bytes
Clouds & Aerosols MDS: 3600 observations * 93 bytebs. = 334 800 bytes

Nadir Fit. Win. Appl. MDSs: 3600 observations * 1B@es / obs. * 10 MDS
used

= 5580 000 bytes 1

Limb Fit. Win. Appl. MDSs: 750 observations * 3338@tes / obs. = 24 992
250 bytes 1

Occultation Fit. Win. Appl. MDSs:not yet used =Yéds 1
Total product size estimation: 31 614 565 bytes 1

1. DSR size corresponds to mean size derived éxample in note attached to the table describiag th
MDSR format

1. As the product size estimation is based onmagsans the product size will be revised. Curresit-e
mation 30.8 MBytes
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R

15.6 AUXILIARY DATA FILES

The following sub-sections describe the Auxiliaryat® Files used in
SCIAMACHY processing. Information is extracted fréd®a35 and R-36.

15.6.1 Leakage Current Parameters

This file contains the leakage current correctiarameters for SCIAMACHY

level O to 1B processing.

The leakage current parameters are expected tefg@ndent on the position in
orbit. Therefore, the calculation of these paramsatequire an orbit phase field

for annotation and the application needs themdtaction of appropriate

parameters. The parameters are divided into aaotiaction of the leakage
current and a fraction being variable with orbiapl. The calculation of leakage
current parameters requires a certain set of daifaration measurement states
as well as the last measurements of the limb state$he orbit phase of the

corresponding measurements.

FILE ID: SCI_LK1_AX

TYPE: Auxiliary
USE: Level 1B processing

UPDATED: Approximately one leakage current paramsé per orbit is

envisaged.

SIZE: MPH(1247 bytes) + SPH(658 bytes) + GADS(agp@54 kBytes) =

approx. 256 kBytes

15.6.1.1 Format

The high level breakdown of the file is shown below

Table 15.6.1.1-1 - Schematic Structure of the Leakge Current Parameters

MPH

with 2 DSDs:

DSD for the Constant Fraction GADS
DSD for the Variable Fraction GADS

SPH -standard Auxiliary Data SPH as described in Viume 16

Constant Fraction GADS
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Variable Fraction GADS ‘

15.6.1.1.1Constant Fraction GADS

The format of the Constant Fraction GADS is desttibelow:

Table 15.6.1.1.1-1 - Leakage Current Parameters (astant fraction) GADS

N Description Units Byte Data | Dim.
Length | Type

1 | Constant fraction of the fixed pattern noise (FPN¥or BU 32768 fl 8192
each detector element of all eight channe{intersect of
leakage current straight line)

2 | Error on constant fraction of FPN BU 32768 fl 8192

3 | Constant fraction of the leakage current for each BU/s 32768 fl 8192
detector element of all eight channeléslope of leakage
current straight line)

4 | Error on constant fraction of LC BU/s 32768 fl 8192

5 | Constant fraction of the PMD dark offset of all 7 BU 56 fl 14
PMDs, for amplifier A and B (given as 1A, 1B, 2A, &)

6 | Error on the constant fraction of the PMD offset BU 56 fl 14

7 | Mean noise (mean value of standard deviations per BU 32768 fl | 8192
detector element) per detector element
size (in bytes) - 163952 - -

15.6.1.1.2Variable Fraction GADS

This GADS contains 12 GADSRs, one for each SZAaegihe format of the
GADSR is shown below:

Table 15.6.1.1.2-1 - Leakage Current Parameters (vable fraction) GADSR

N Description Units Byte Data | Dim.
Length Type
Orbit phase after eclipse (range: 0-1) - 4 fl 1
OBM (near radiator), detector (channels 6 to 8) K 40 fl 10
and PMD temperatures
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3 | Variable fraction of the leakage current on top of BU/s 12288 fl 3072
the constant fraction (field 1 and 3) for channel§
to 8
4 | Error of variable fraction of LC BU/s 12288 fl 3072
5 | Solar straylight scattered from the azimuth mirror BU/s 32768 fl 8192
6 | Error on the solar straylight BU/s 32768 fl 8192
7 | Straylight offset for PMDs BU/s 28 fl 7
8 | Error on straylight offset for PMDs BU/s 28 fl 7
9 | variable fraction of the PMD dark offset on top of BU 8 fl 2
the constant fraction for PMD 5 and 6
10 | Error on the variable fraction of PMD offset BU 8 fl 2
size (in bytes) - 90228 - -

15.6.2 PPG/Etalon Parameters
This file contains the PPG/Etalon correction paramsefor SCIAMACHY

level 0 to 1B processing.

The PPG/Etalon parameters are not expected togended on the position in

orbit. Therefore, the data set consists of justseief parameters. The

calculation of the PPG/Etalon parameters requinesWLS measurement

states.

FILE ID: SCI_PE1_AX
TYPE: Auxiliary

USE: Level 1B processing
UPDATED: once per week

SIZE: MPH(1247 bytes) + SPH(378 bytes) + GADS(1B9tkes) = approx.

140.9 kBytes

15.6.2.1 Format

The high level structure of the file is shown below

Table 15.6.2.1-1 - Schematic Structure of the PPGi@on Parameters File

‘ MPH
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Ca |

SPH -ENVISAT Auxiliary Data format (as described in
Volume 16) with 1 DSD:

DSD for the PPG/Etalon Parameters GADS

PPG/ Etalon Parameters GADS

15.6.2.1.1PPG/Etalon Parameters GADS
The format of the GADS is shown below.

Table 15.6.2.1.1-1 PPG/Etalon Parameters GADS

N Description Units Byte Data | Dim.
Length | Type
1 | Pixel-to-pixel gain factor 32768 fl 8192
2 | Etalon Correction Factor 32768 fl 8192
3 | Etalon Residual 32768 fl 8192
4 | WLS degradation factor 32768 fl 8192
5 | Bad Pixel Maska 8192 uc 8192
size (in bytes) 139264

a. The bad pixel mask will indicate the position ohdeor otherwise harmed pixels which
may not be used for further processing. The possiglues are: 0 = OK, or 1 = bad pixel

15.6.3 Spectral Calibration Parameters

The spectral calibration parameters are expected ttependent on the
position in orbit. Therefore, the calculation oé$le parameters require an orbit
phase field for annotation and the application sehdm for selection of
appropriate parameters. The calculation of theteglezalibration parameters
requires one SLS measurement state.

FILE ID: SCI_SP1_AX
TYPE: Auxiliary

USE: Level 1B processing
UPDATED: Once per week

SIZE: MPH(1247 bytes) + SPH(658 bytes) + GADS(33hy&s) = 35.045
kbytes
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15.6.3.1 Format

The high-level format of the file is shown below.

Table 15.6.3.1-1 - Schematic Structure of the Speat Calibration Parameters

MPH

with 2 DSD:

SPH -Auxiliary Data SPH format (defined in Volume ¥)

DSD for the Precise Basis of the Spectral Parameters GADS
DSD for the Spectral Parameters GADS

Precise Basis of the Spectral Parameters GADS

Spectral Parameters GADS

15.6.3.1.1Precise Basis of Spectral Calibration ParameterB&A

This GADS contains several GADSRs of the formatshbelow.
Table 15.6.3.1.1-1 Precise Basis of the Spectral Calibration Param@&DSR

N Description Units Byte Data | Dim.
Length | Type
1 | Wavelength of detector pixel - 32768 fl 8192
size (in bytes) - 32768 - -
15.6.3.1.2Spectral Calibration Parameters GADS
This GADS contains several GADSRs of the formatshbelow.
Table 15.6.3.1.2-1 Spectral Calibration Parameters GADSR
N Description Units Byte Data | Dim.
Length | Type
1 | Orbit phase after eclipse(range: the absolute value is - 4 fl 1
between 0 and 1)
2 | Coefficients in the 4th order polynomial for each - 320 do 40
detector array
Number of used lines per channel - 16 us 8
Wavelength calibration error per channel - 32 fl 8
size (in bytes) - 372 - -
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15.6.4 Sun Reference Spectrum
This file contains the sun reference spectrum efSEIAMACHY level 0 to
1B processing.

The sun reference spectrum will be measured oncdagyeand is valid for this
period. The corresponding spectral calibration patars and the radiance
sensitivity included in this file allow the calctitan of a complete solar
irradiance spectrum for this day. The sun referespeetrum requires one sun
diffuser measurement state.

FILE ID: SCI_SU1_AX

TYPE: Auxiliary

USE: Level 1B processing

UPDATED: one sun reference spectrum file per day

SIZE: MPH(1247 bytes) + SPH(378 bytes) + GADSs(appt 64
kBytes) = approx. 165.6 kBytes

15.6.4.1 Format
The high-level format of the file is shown below.

Table 15.6.4.1-1 - Schematic Structure of the SuneRerence Spectrum File
MPH

SPH -Auxiliary Data SPH (defined in
Volume 16) with 1 DSD:

DSD for the Sun Reference GADS

Sun Reference GADS

15.6.4.1.1Sun Reference Spectrum GADS

The format of the GADS is shown below.
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Table 15.6.4.1.1-1 Sun Reference Spectrum GADS
N Description Units Byte Data | Dim.
Length | Type
1 | Sun spectrum identifier (“Dn” for sun diffuser, - 2 uc 2
“O @'for occultation, “S @” for subsolar ; “n” may
indicate various diffuser angles)
2 | Wavelengh of the sun measurement nm 32768 fl 8192
3 | Mean sun reference spectrum photons/em?* 32768 fl 8192
nm*s
4 | Radiometric precision of the mean sun reference - 32768 fl | 8192
spectrum
5 | Radiometric accuracy of the mean sun reference - 32768 fl | 8192
spectrum
6 | Diffuser/Small Aperture Etalon - 32768 fl 8192
7 | Average azimuth mirror position degrees 4 fl 1
8 | Average elevation mirror position (diffuser) degrees 4 fl 1
9 | Average solar elevation angle degrees 4 fl 1
10 | Mean value of the corresponding PMD measurementg BU 28 fl 7
11 | PMD out-of-band signal with ND out BU 28 fl 7
12 | PMD out-of-band signal with ND in BU 28 fl 7
13 | Doppler shift at 500 nm nm 4 fl 1
size (in bytes) - 163942 - -

Only one set of spectral calibration parameterha Spectral Calibration Parameters
GADS is valid for the Sun Reference Spectrum GADI® correct choice is indicated by

the “Index to spectral calibration parameters’diel

15.6.5 Key Data (Instrument Characterization) File
Key Data file for SCIAMACHY level 0 to 1B processin

The so-called Key Data file contains one part ef tharacterisation data base
of SCIAMACHY which will be used for the operationatocessing. The Key
Data file will be provided by the calibration antbcacterisation team.

The Key data file core name is given by SCI_KD1__f&Kowing the convent
ion of the ENVISAT ground segment. The core nanfellswed by the gener
ation time, and by the start and stop validity sme
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FILE ID: SCI_KD1_AX

TYPE: Auxiliary

USE: Level 1B processing
UPDATED: Infrequently

SIZE: Estimated at 12 MB in R-35

15.6.5.1 Format
The format of the file will consist of an MPH, amkxiliary Data SPH (as
described in Volume 16) with several DSDs pointingseveral GADSs. The
GADSs will contain ASCII format information as dedéid in the SCIAMACHY

Level 1B IODD (R-35).

For the time being 39 key data parameters are ddsdrinto one Keydata file.
The DS_NAME field of the DSDs will be set accorditmythe content of the
corresponding MDS. The following keywords are pregaot necessarily in this
order):

N

DS _NAME

Description

Units

Di
m.

=

BRDF s

Bi-directional
reflection distribution
function measured with

s-polarisation
detector(ac_ucs / FOV

1

)

srt

[¢V)

BRDF p

Bi-directional
reflection distribution
function measured witl
p-polarisation detector

(ac_ucp / FOV)

1

srt

[[e8)

ELEV s

Reflection of ESM
measured with s-
polarisation detector

(anauns)

N

4

ELEV p

Reflection of ESM

measured with p-

N
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polarisation detector
(anaunp)
Polarisation properties
in NADIR mode
2 ETA_NAD (OBMs_p*(anauns/and 2
unp))
Ratio PMD signal /
6 XI_NAD detector pixel signal 1
(onOpnq / onOpnd)
S- over p sensitivity of
7 OBM s p the instrument without 1
scanner
Polarisation properties
8 ETA_LIMB in LIMB mode 3
Polarisation properties
2 ZETA_LIMB —45/45 in LIMB mode 3
Elevation and Azimuth|
scanner calibration
10 EL AZ with p-polarisation 3
detector (alaulp)
Elevation and Azimuth|
11 EL AZ s scanner cal!brqtlon 3
—_— with s-polarisation
detector (alauls)
12 OMEGA LIMB 3
13 KAPPA LIMB 3
14 Xl LIMB 3
15 SIGMA LIMB 3
16 | PSI LIMB 3
17 | TAU LIMB 3
18 SIGMA NAD 2
19 PSI NAD 1
20 TAU NAD 1
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21 OMEGA NAD - 2
22 KAPPA_ NAD - 1
23 ZETA NAD - 2
24 STRAY_UNIFORM - 1
25 STRAY_GHOST - 2
26 | STRAY CH1 - 2
27 SPEC_LINE nm 2
28 | SLIT_F - 2
29 SMALL AP SLIT F - 2
(BUIs) /
30 ABS RAD (Wisrc | 1
m3)
31 | ABS_IRR (—L\E;V%; :/{ 1
32 | NDF - 1
33 | NDF_s p - 1
34 MEM_EFFECT COEF - 2
35 PMD_CROSS COEF - 1
36 BAD_PIXEL_MASK - 1
37 REF_WLS (BUI/s) 1
38 FRAUNH_LINE Nm 2
39 NON_LIN - 2

15.6.6 m-Factor File

The m-factor file are an extension to the char&éséon database of

SCIAMACHY to describe the degradation of the instant during flight.

FILE ID: SCI_MF1_AX
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TYPE: Auxiliary

USE: Level 1B processing
UPDATED: none.

SIZE: Estimated at 1 Mbytes in R-35.

15.6.6.1 Format
The format of the file will consist of an MPH, amklxiliary Data SPH (as
described in Volume 16) with several DSDs pointtogseveral GADSs. The
GADS will contain ASCII format information as deéid in the SCIAMACHY
Level 1B IODD (R-35).

For the time being 10 m-factor parameters in tlmesaumber of m-factor files
are expected by the SOS team [R10]. The DS NAMH fi¢ the DSDs will be
set according to the content of the correspondii@SMor m-factor file. The
following keywords are envisaged:

. » from sun diffuser measurements
. M_ CAL

. » from sun occultation

. M DL
. M _PL
. M_QL
. » from sub-solar calibration
. M_DN
. M PN
. M_ON

. * from WLS measurements
. M NDF

. * spare m-factor set (e.g. from moon occultation)

. M_DS
. M_PS
. M_QS
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15.6.7 Level 1B Initialization File
This file contains initialization information fohé Level 1 processor.
The initialisation file core name is given by SCI1L AX following the conven

tion of the ENVISAT ground segment. The The cormaas followed by the ge
neration time, and by the start and stop validihes.

FILE ID: SCI_LI1_AX

TYPE: Auxiliary

USE: Level 1B processing

UPDATED: infrequently

SIZE: MPH(1247 bytes) + SPH(1498 bytes) + GADSsélde) = estimated at
150 kbytes

15.6.7.1 Format
The high-level format of the file is shown below.

Table 15.6.7.1-1 - Schematic Structure of the LevélInitialization File
MPH

SPH -Auxiliary Data SPH (defined in Volume 16) with
5 DSD:

DD pointing to the Satic Parameters GADS

DSD pointing to the Spectrum Templates GADS

DSD pointing to the External State Parameters GADS
DD pointing to the Processing Categories GADS

DD pointing to the Polarisation and Radiance Sensitivity
Grids GADS

Static Parameters GADS
Spectrum Templates GADS

External State Parameters GADS

Processing Categories GADS
Polarisation and Radiance Sensitivity Grids GADS
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15.6.7.1.1Static Parameters GADS
As described in R-35.

15.6.7.1.2Spectrum Templates GADS

The spectrum data will be used for the retrievaktdtive Etalon information.
The spectra are given as unitless quantities.
The format of this GADS is shown in the table below

Table 15.6.7.1.2-1 Spectrum Templates GADS

N Description Units Byte Data | Dim.
Length | Type
1 | Wavelength nm 32768 fl 8192
2 | External sun reference spectrum - 32768 fl 8192
3 | Template earth-shine spectrum - 32768 fl 8192
4 | External PPG reference spectrum (for Key-data) - 32768 fl 8192
size (in bytes) - 131072 - -

15.6.7.1.3External State Parameters GADS
This GADS contains 70 GADSRs. The format of eachDSR is shown in the

table below:

Table 15.6.7.1.3-1 External State Parameters GADSR

N Description Units Byte Data | Dim.
Length | Type
1 | State Number - 2 us 1
2 | Delay time of measurement after BCPS start ms 4 fl 1
3 | State set-up integration time ms 4 fl 1
4 | Spare - 3 uc 3
size (in bytes) - 13 - -
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15.6.7.1.4Processing Categories GADS

The format of this GADS is shown in the table below
Table 15.6.7.1.4-1 Processing Categorie GADS

N Description Units | Byte Data Dim.
Length Type
11 | Measurement category - 2 us 1
3 | Processing category (O=other, 1=nadir, 2=limb, - 1 uc 1
3=occultation, 4=sub-solar, 5=sun diffuser, 6=SLS,
7=WLS, 8=dark, 9=ignore)
size (in bytes) - 3 - -

15.6.7.1.5Polarisation and Radiance Sensitivity Grids GADS

The format of this GADS is shown in the table below

Table 15.6.7.1.5-1 Polarisation and Radiance Sensitivity Grids GADS

N Description Units | Byte Data Dim.
Length Type

1 | Number of ESM positions for the polarisation - 2 us 1
sensitivity parameters Nadir (e.g. 10) [ESM,nadir]

2 | ESM positions for the polarisation sensitivity - 4 fl | NESM nadir
parameters Nadir NESM,nadir

3 | Number of ESM positions for the polarisation - 2 us 1
sensitivity parameters Limb (e.g. 10) [MsMm,limb]

4 | ESM positions for the polarisation sensitivity - 4* fl NESM,limb
parameters Limb NESM,limb

5 | Number of ASM positions for the polarisation - 2 us 1
sensitivity parameters Limb (e.g. 10) [MsM,limb]

6 | ASM positions for the polarisation sensitivity - 4* fl NASM,limb
parameters Limb NASM,limb
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Table 15.6.7.1.5-1 Polarisation and Radiance Sensitivity Grids GADS

7 | Number of ESM positions for the radiance sensitivig - 2 us 1
parameters (e.g. 10) [HsM,rad]

8 | ESM positions for the radiance sensitivity parametes - 4*NESM,rad fl NESM,rad

9 | Number of ASM positions for the radiance sensitiviy - 2 us 1
parameters (e.g. 10) [Nsm,rad]

10 | ASM positions for the radiance sensitivity parametes - 4*NASM,rad fl NASM,rad
size (in bytes) - variable - -

The number of scan mirror positions used for thé&neation and radiance sensitivity
component of the level 1B product are defined by @ADS of the initialisation file. The
numbers of 10 in the table above are only examgtelsconsistent with the definition of the
level 1B product. The actual number for each irtiiail category of parameter depends on
the result of the final pre-flight calibration adty. Then ESM and ASM position values will
be selected so that linear interpolation betweesehvalues yields an error which is well
below the systematic error of the correspondincap@ter. During application of these
parameters the scan mirror positions in the getilmcaecord of the MDS are used to select
the correct interval and calculate an appropriatetparameters using linear interpolation.

15.6.8 Level 2 Initialization File
This file contains the following parameters:

overall control of the level 1B to 2 processingioha

o DOAS/BIAS fitting specifications (windows, referemspectra, fitting
control, etc.)
o parameters controlling the Air Mass Factor look-up

o parameters controlling cloud fitting and aerostiiegal

algorithm

FILE ID: SCI_LI2_AX
TYPE: Auxiliary

USE: Level 2 processing
UPDATED: infrequently
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SIZE: MPH(1247 bytes) + SPH(378 bytes) + GADS(708@pprox. 8.5 kbytes

15.6.8.1 Format
The high-level format of the file is shown below.

Table 15.6.8.1-1 - Schematic Structure of the Levéllnitialization File

MPH

SPH -Auxiliary Data SPH (defined in
Volume 16) with 1 DSD:

DSD pointing to the Initialization
Parameters GADS

Initialization GADS

15.6.8.1.1Initialization Parameters GADS

As described in R-36.

15.6.9 Atmospheric Climatologies (Profiles) Data File

An atmospheric climatology gives reference infolorat about pressure,
temperature and trace gas concentration profilesfaaction of time during the
year and location on Earth. There are two standdirdatologies and one
reference atmosphere in this file:

o MPI climatology provided by the Max-Planck Instauor Chemistry
in Mainz, Germany, and

o the US standard atmosphere provided by Air ForagpBgsical
Laboratory (AFGL), Hanscom, Mass., USA.

a Single BIAS reference atmosphere (derived fromUBeAFGL
standard atmosphere)

FILE ID: SCI_PR2_AX

TYPE: Auxiliary
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USE: Level 2 processing
UPDATED: infrequently

SIZE: MPH(1247 bytes) + SPH(938 bytes) + GADSs(appt16 kBytes)
= approx. 118 kBytes

15.6.9.1 Format
The high-level format of the file is shown below.

Table 15.6.9.1-1 - Schematic Structure of the Atmp&eric Climatologies File
MPH

SPH -Auxiliary Data SPH (defined in Volume
16) with 3 DSD:

DSD pointing to the MPI Climatology GADS
DSD pointing to the USA Climatology GADS

DSD pointing to the BIAS Reference Atmosphere
GADS

MPI Climatology GADS
USA Climatology GADS
BIAS Reference Atmosphere GADS

15.6.9.1.1MPI Climatology GADS

The format of the MPI GADS is shown in the tabléole
Table 15.6.9.1.1-1 MPI Climatology GADS

N Description Units Byte Data Dim.
Size Type
1 | Number of atmospheric layers - 2 us 1
2 | Number of reference latitudes - 2 us 1
3 | Number of molecules 2 us 1
4 | Number of seasons 2 us 1
5 | Number of months 2 us 1
6 | Cumulative days for pT-profiles ) 24 us 12
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Table 15.6.9.1.1-1 MPI Climatology GADS

Cumulative days for concentration profiles 8 us 4

Molecule names ascii 25 uc 25

Number of concentration profiles per molecule - 2 us
10 | Number of temperature and pressure profiles ) 2 us 1
11 | Reference latitudes degrees 72 fl 18
12 | Atmospheric layer altitudes km 136 fl 34
13 | Pressure profiles hPa 29376 fl 7344
14 | Temperature profiles K 29376 fl 7344
15 | Molecule profiles ppmV 48960 fl 12240
Sze of Component: 107991

The height grid of all the profiles is given fron®.6 km down to 0.2 km, a total of 34
entries. Reference latitudes are given from -88dYeks in steps of 10.0 degrees up to +85.0
degrees, a total of 18 entries.

The molecule names are given in ASCIl as 5 lefustdjd fields (one for each
molecule) of 5 characters. Unused characters bbaalkt to the ASCII blank character.

In the molecule profile field (15) the different taoules are referred to by indices. The
molecule indices in the MPI climatologies aboveédthe following meaning:

1=0Q

2=NQ,

3 =HCHO

4=BrO

5= OCIO
Temperature and pressure profiles are stored asidanof height (the height grid), latitude
zone and month of the year. The ordering of theptature and pressure profiles is as
follows: The first profile value is valid for ther$t reference latitude (-85.0 degrees), the
first month of the year (January) and the firsghégrid value
(60.6 km). Profiles then run over the height gaddwed by the month and finally latitude

zone, giving a total of 7344 profile entries (18*22 = 7344). The order of nesting and
cycling of the profiles is: height, zone, monthingeheight the innermost cycle (runs faster)
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and month the outermost (runs slower).

Trace gas concentration profiles are stored agibmof height, latitude zone, season of the
year and molecule number. Four seasons are coedidspring=1, summer=2, autumn=3,
winter=4). The ordering of the concentration pedilis as follows: The first profile value is
valid for the first molecule number (5 moleculee arovided in this MPI climatology, see
above), the first reference latitude (-85.0 degretbe first season of the year (spring) and
the first height grid value (60.6 km). Profiles riinst over height grid then over season, then
over latitude zone and finally over the moleculaniver, giving a total of 12240 profile
entries (5*18*4*34 = 12240). The order of nestingdacycling of the profiles is: season,
height, zone, month, being season the innermot ¢guns faster) and month the outermost
(runs slower).

15.6.9.1.2USA Climatology GADS
The format of the GADS is shown in the table below.

Table 15.6.9.1.2-1 USA Climatology GADS

N Description Units Byte Data Dim.
Size Type
1 | Number of atmospheric layers - 2 us 1
2 | Number of reference latitudes - 2 us 1
3 | Number of seasons - 2 us 1
4 | Number of molecules - 2 us 1
5 | Cumulative days - 4 us 2
6 | Molecule names ascii 20 uc 20
7 | Number of profiles per category - 2 us 1
8 | Reference Latitudes degrees 24 fl 6
9 | Atmospheric layer altitudes km 184 fl 46
10 | Pressure profiles hPa 1104 fl 276
11 | Temperature profiles K 1104 fl 276
12 | Molecule profiles ppmV 4416 fl 1104
Sze of Component: 6866

The height grid of all the profiles is given frorBQLkm down to 0 km, a total of 46 entries.

The molecule names are given in ASCIl as 7 lefustdjd fields (one for each

ENVISAT-1 Products Specifications - Volume 15: SMMACHY Products Specifications

Pag. 132/186 W

serco

bringing service to life



'ﬁ:-'esa Maintenance and Operations of Earth Observation

Title: ENVISAT-1 PRODUCTS SPECIFICATIONS r C

: VOLUME 15: SCIAMACHY PRODUCTS SPECIFICATIONS \,u !

Contract Ref.: ESA/Esrin 19049/05/1-OL “
Document Ref.: PO-RS-MDA-GS-2009 Issue: (3 ReK.:
Consortium Ref.: OSME-DPQC-SEDA-RS-06-01309 Date /08/2007

molecule) of 5 characters. Unused characters bhaalkt to the ASCII blank character.

In the molecule profile field (12) the different taoules are referred to by indices. The
molecule indices in the USA climatologies aboveehthe following meaning:

1=0Q
2= NG,
3=HCHO
4=5sQ

The number of profiles per category are not givem individual latitude zone
and time stamp, but using an index for the follayvacenarios:

1 = tropic for all seasons

2 = mid-latitude summer

3 = mid-latitude winter

4 = sub-arctic summer

5 = sub-arctic winter

6 = US standard atmosphere

The number of latitude zones (3) and the numbeseakons (2) is given in the
table above. Temperature and pressure profilestared as function of height
(height grid) and profile category. The orderingtleé temperature and pressure
profiles is as follows: The first profile valuevalid for the first profile category
(tropic for all seasons) and the first height gridue (100 km). Profiles run over
the height grid and then over profile category,irgiva total of 276 profile
entries (6*46 = 276).

Trace gas concentration profiles are stored agifumof height, profile category
and molecule number. The ordering of the conceotrairofiles is as follows:
The first profile value is valid for the first malele number (4 molecules are
provided in the USA climatology), the first profileategory (tropic for all
seasons) and the first height grid value (100 komning over height grid then
profile category and finally the molecule numbevjrgg a total of 1104 profile
entries (4*6*46 = 1104).
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15.6.9.1.3BIAS Reference Atmosphere GADS
The format of the GADS is shown in the table below.

Table 15.6.9.1.3-1 BIAS Reference Atmosphere GADS

N Description Units Byte Data Dim.
Size Type

1 | Number of atmospheric levels - 2 us 1

2 | Number of molecules - 2 us 1

3 | Molecule names ascii 25 uc 25
4 | Atmospheric levels altitudes km 68 fl 17

5 | Pressure profiles hPa 68 fl 17
6 | Temperature profiles K 68 fl 17

7 | Molecule profiles ppmV 340 fl 85
Sze of Component: 573

The height grid of all the profiles is given frori.B km down to O km, a total of 17 entries.

The molecule names are given in ASCIl as 5 lefustdjd fields (one for each
molecule) of 5 characters. Unused characters bhaalkt to the ASCII blank character.

In the molecule profile field (7) the different neglles are referred to by indices with the
following meaning:

1=H02=CQ3=N04=CO5=CH

Temperature and pressure profiles are stored asaidn of height (the height grid);
total entries = 2*17 = 34.

Trace gas concentration profiles are stored asctioin of height and molecule number. The
ordering of the concentration profiles follows tmelecule indexing; total entries = 5*17 =
85.

15.6.10Cloud Parameters Data File
The cloud reference parameters given in the date aee the following:

¢ |SCCP Data Base
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* Cloud Albedo Climatology

FILE ID: SCI_CL2_AX
TYPE: Auxiliary

USE: Level 2 processing
UPDATED: infrequently

SIZE: MPH(1247 bytes) + SPH(678 bytes) + GADSs(appb39 kbytes)

approx. 541 kbytes

15.6.10.1Format
The high-level format of the file is shown below.

Table 15.6.10.1-1 - Schematic Structure of the ClouParameters Data File

MPH

SPH -Auxiliary Data SPH (defined in Volume 16) with
2 DSD:

DSD pointing to the ISCCP Data Base GADS

DSD pointing to the Cloud Reflectance Data Base GADS
ISCCP Data Base GADS

Cloud Reflectance Data Base GADS

15.6.10.1.1 | SCCP Data Base GADS
The ISCCP Data Base GADS is described in the tadli@w.
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Table 15.6.10.1.1-1 ISCCP Data Base GADS

N Description Units Byte Data Dim.
Size Type

1 | Number of reference latitudes - 2 us 1

2 | Number of reference longitudes - 2 us 1

3 | Number of months entries in the data base - 2 us 1

4 | Reference latitudes degrees 288 fl 72
5 | Reference longitudes degrees 576 fl 144
6 | Cloud-top pressures hPa 497664 fl 124416
Size of Component: 498534

Reference latitudes are given from 88.75 degressejos of 2.5 degrees down
to -88.50 degrees, a total of 72 entries. Referdémogitudes are given from
1.25 degrees in steps of 2.5 seconds up to 35&@beds, a total of 144
entries.

Cloud-top pressure is given beginning with thetfironth (January), the first
latitude zone (88.75 degrees) and the first lowgitmone (1.25 degrees) running
over longitude then latitude and finally month giyia total of 12*72*144 =
124416 values. The order of nesting and cyclingthef profiles is: month,
latitude, longitude being month the innermost cycies faster) and longitude
the outermost (runs slower)

15.6.10.1.2 Cloud Reflectance Data Base GADS
The GADS format is described in the table below.

Table 15.6.10.1.2-1 €loud Reflectance Data Base GADS

N Description Units | Byte Data | Dim.
Size Type
1 | Number of asymmetry parameters - 2 us 1
2 | Number of reference zenith angles - 2 us 1
3 | Number of reference azimuths - 2 us 1
4 Number of reference wavelengths for escape function| - 2 us 1
correction
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Table 15.6.10.1.2-1 €loud Reflectance Data Base GADS

5 | Number of reference zenith angles for escape funoti - 2 us 1
correction
Number of different cloud types - 2 us 1
Reference wavelengths nm 100 fl 25

8 | Reference asymmetry parameters for different cloud - 32 fl 8
types

9 | Spectral dependent asymmetry parameters for - 800 fl 2

different cloud types. Looping about cloud type and
then wavelength.

10 | Reference azimuths - 48 fl 12
11 | Cosines of reference zenith angles Sr-1 36 fl 9
12 | Cosines of reference escape function zenith angles | Sf-1 44 fl 11
13 | Raw data cloud-top reflectance - 31104 fl 7776
14 | Raw data escape function - 8800 fl 2200
Sze of Component: 40976

Cloud-top reflectance data depend on cloud typegelgagth and the viewing geometry, i.e.,
the zenith angles of incident and reflected radimtinside the SGP_12N the required cloud-
top albedo is calculated from the raw data givethantable above. This step is necessary
because the AMF look-up tables are only class#ietbrding to Lambertian lower boundary
reflectance. The Lambertian reflectance has no languariation, but there is a marked
dependence on the cloud optical depth and the albédhe underlying ground surface.
Both these effects enter through the “escape fomtterm of the bi-directional reflentance;
this term describes the transmission loss througjbwd of finite optical depth.

The cloud-top reflectances are given as a functbnthe cloud type (the reference
asymmetry parameter) and the viewing geometry. fireeentry is valid for the first cloud
type, the first azimuth, the first incident zenithgle and the first zenith angle of reflected
radiation. Cloud-top values run over the cloud tyifren over the azimuth, then over the
zenith angle of incident radiation and lastly othex zenith angle of reflection, giving a total
of 7776 entries (8*12*9*9=7776).

The wavelength dependency of calculated cloud-topdas come from the escape function
which is a correction formalism to take into accotire transmission loss through a cloud
which originates from photons reflected from thedemying surface. Thus, the computed
escape function depends on the cloud optical dépghground albedo and the wavelength.
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Raw escape function data are given as functiodoofdetype, the viewing geometry (zenith
angle) and the wavelength. The first entry is vadidthe first cloud type, the first zenith
angle and the first wavelength. Escape functiom dah over the cloud type, then zenith
angle and finally wavelength, giving a total of P2éntries (8*11*25-2200).

15.6.11 Surface Data Bases File

The surface parameters given in the data baséerfeltowing:

Global Topography

Global Albedo Climatology
Spectral Reflectance Climatology
Glitter Albedo Climatology

000D

FILE ID: SCI_SF2_AX
TYPE: Auxiliary
USE: Level 2 processing

UPDATED: infrequently

SIZE: MPH(1247 bytes) + SPH(1218 bytes) + GADSs(appl.305 MB) =

approx. 1.307 MB

15.6.11.1Format

The high-level format of the file is shown below.

Data Bases File

Table 15.6.11.1-1 - Schematic Structure of the

MPH

DSD pointing to the Global Topography GADS

DSD pointing to the Global Albedo Climatology GADS
DSD pointing to the Spectral Reference Climatology GADS
DSD pointing to the Glitter Albedo Climatology GADS

SPH -Auxiliary Data SPH (defined in Volume 16) with4 DSD:

Global Topography GADS
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Table 15.6.11.1-1 - Schematic Structure of the
Data Bases File
Global Albedo Climatology GADS
Spectral Reference Climatology GADS
Glitter Albedo Climatology GADS
15.6.11.1.1 Global Topography GADS
The GADS format is described in the table below.
Table 15.6.11.1.1-1 6lobal Topography GADS
N Description Units Dim.
P Byte Size Data
Type
1 | Number of reference latitudes - 2 us 1
2 | Number of reference longitudes - 2 us 1
3 | Height m 129600 us 64800
Size of Component: 129604

The global topography data base contains the haggfitinction of latitude and
longitude with a spatial resolution of*L1° degrees. The first entry is valid for a
latitude from -89 (until 90) and a longitude of’Orunning first over latitude and
longitude afterwards, a total of 64800 (360*18048@0) entries.

15.6.11.1.2 Global Albedo Climatology GADS
The GADS format is described in the table below.

Table 15.6.11.1.2-Global Albedo Climatology GADS

N Description Units Byte Size | pata Dim.
Type

1 | Number of reference latitudes - 2 us 1

2 | Number of reference longitudes - 2 us 1

3 | Number of seasons - 2 us 1

4 | Albedo - 1036800 fl 259200

5 | Vegetation Index - 129600 us 64800
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Table 15.6.11.1.2-Global Albedo Climatology GADS

Sze of Component:

1166406 |

The global albedo data base contains the albedragion of latitude and
longitude with a spatial resolution of 1*1 degremsl a time resolution of 3
months representing the 4 seasons of a year, hao2569200 (360*180*4 =
259200) entries. The first entry is valid for atlade from -89 (until 90 and a
longitude of @ running first over season then over latitude éindlly the
longitude. The first season given in the data lvepeesents ‘winter’. The order
of nesting and cycling of the profiles is: latitudiengitude, season being latitude
the innermost cycle (runs faster) and season ttexraost (runs slower)

The vegetation index is a function of latitude dodgitude with a spatial
resolution of 1*1 degrees, a total of 64800 (36@1864800) entries. The first
entry is valid for a latitude from -8til 9C0and a longitude of°Qrunning first

over latitude then longitude.

15.6.11.1.3 Spectral Reflectance Climatology GADS

The GADS format is described in the table below.

Table 15.6.11.1.3-Bpectral Reflectance Climatology GADS

N Description Units Byte Size | pata Dim.
Type
1 Number of surface types 2 us 1
2 | Surface types ascii 55 uc 55
3 Number of wavelengths 2 us 1
4 | Wavelengths nm 528 fl 132
5 | Spectral reflectance 2640 fl 660
Sze of Component: 3227

The spectral reflectance data base contains tleel@las function of surface type
and wavelength, a total of 660 (5*132) entries. Wavelength is given from

240.0 nm up to 2500.0 nm, with a total of 132 estri
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The surface types are given in ASCII as five |effuated fields (one for
each molecule) of 11 characters. Unused charastall be set to the
ASCII blank character.

In the spectral reflectance field (5) the differentface types are referred to by
indices. The surface type contains 5 entries repteyy five different surface
types. The surface types are:

1 =sand

2 = soll

3 =snow

4 = vegetation
5 = water

These surface types are also valid for the vegetatidices of the previous
GADS.

15.6.11.1.4 Glitter Albedo Climatology GADS
The GADS format is described in the table below.

Table 15.6.11.1.4-Glitter Albedo Climatology GADS

N Description Units Byte Size | pata Dim.
Type

1 | Number of glitter albedo sun zenith angles - 2 us

2 | Number of glitter albedo wavelengths - 2 us 1

3 | Glitter albedo reference sun zenith angles - 128 fl 32

4 | Glitter albedo reference wavelengths nm 164 fl 41

5 | Glitter albedo - 5248 fl 1312

Sze of Component: 5544

Additionally, a glitter albedo data base is inclddehich is given as function of sun zenith
angle, wavelength and wind speed, a total of 13tfles (32*41 = 1312). The sun zenith
angle is given in steps from 0.0 degrees to 89.89raks, a total of 32 entries. The
wavelength is given in steps from 200 nm up to 2661 a total of 41 entries. The first
entry of the glitter albedo is valid for the firgavelength and the first sun zenith angle. The
data is running first over sun zenith angle and thavelength.
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15.6.12 Literature Reference Cross-Sections Data Base File
The data base contains absorption cross-sectiorciarss-section coefficients
(O, Hartley-Huggins bands) as function of molecule sgmecwavelength and
temperature. Data bases are available from diffemasurement campaigns,
documented in the literature.

FILE ID: SCI_CS2_AX

TYPE: Auxiliary

USE: Level 2 processing
UPDATED: infrequently
SIZE: MPH(1247 bytes) + SPH(2618 bytes) + GADSs(app814 kbytes)
= approx. 817.5 kBytes

15.6.12.1Format

The high-level format of the file is shown below.

Table 15.6.12.1-1 - Structure of the Literature
Cross Sections Data Base File

MPH

DSD:

SPH -Aucxiliary Data SPH (defined in Volume 16) with9

DSD pointing to the O3 Reference Spectra GADS
DSD pointing to the NO2 Reference Spectra GADS
DSD pointing to the H20 Reference Soectra GADS
DSD pointing to the BrO Reference Spectra GADS
DSD pointing to the SO2 Reference Spectra GADS
DSD pointing to the HCHO Reference Spectra GADS
DSD pointing to the OCIO Reference Sectra GADS
DSD pointing to the O4 Reference Spectra GADS
DSD pointing to the Theoretical Ring Spectrum GADS

03 Reference Spectra GADS

NO2 Reference Spectra GADS
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Table 15.6.12.1-1 - Structure of the Literature
Cross Sections Data Base File

H20 Reference Spectra GADS
BrO Reference Spectra GADS
SO2 Reference Spectra GADS
HCHO Reference Spectra GADS
OCIO Reference Spectra GADS
04 Reference Spectra GADS
Theoretical Ring Spectrum GADS

15.6.12.1.1 O3 Reference Spectra GADS

The GADS format is described in the table below.
Table 15.6.12.1.1-03 Reference Spectra GADS

N Description Units Byte Data Dim.
Size Type

Molecule name ascii 5 uc 5
Number of atmospheric levels - 2 us 1
Number of spectral segments (& BP-spectra and - 2 us 1
Hartley-Huggins bands)

4 | Maximum number of temperatures - 2 us 1

5 | Maximum number of coefficients - 2 us 1

6 | Number of temperature per segment - 6 us 3

7 | Number of coefficient per segment - 6 us 3

8 | Number of spectral entries per segment (€ BP- - 6 us 3
spectra, Hartley-Huggins bands)

9 | Type of formula for coefficients - 1 uc 1

10 | Type of wavelength information - 1 uc 1

12 | Temperature grid for first segment K 4 fl 1

13 | wavelength grid for spectral segment (®, BP-spectra, nm 47612 fl 11903
Hartley-Huggins bands)

14 | Cross-section for spectral segment (O3, BP-spectra) cm2/mol 47612 fl 11903
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Table 15.6.12.1.1-03 Reference Spectra GADS

15 | Cross-section coefficients for spectral segment (QOBP- - 19264 fl 4816
spectra) within the Hartley-Huggins bands
Size of Component: 114525

The first spectral segment of theBass-Paur spectra covers the spectral range
from 184.9277 nm up to 253.7749 nm, a total of 5&Bfies, and a segment
from 253.7749 nm up to 365.3635 nm, a total of 2d0Bies. The data from this
spectral segment corresponds to a temperature ®fK19The third segment
covers the spectral range from 407.8 nm up to 8dBPa total of 4373 entries
(no temperature dependency).

The spectral segment within the Hartley-Huggins dsafthe third segment)
covers the wavelength range between 253.7749 nn8@5@635 nm, a total of
2408 entries. This segment contains linear and mgtiad cross-section
coefficients for the spectral ranges mentioned abov

15.6.12.1.2 NO2 Reference Spectra GADS
The GADS format is described in the table below.

Table 15.6.12.1.2-NO2 Reference Spectra GADS

N Description Units Byte Dim.
Size Data Type

1 | Molecule name ascii 5 uc 5

2 | Number of atmospheric levels - 2 us 1

3 | Number of spectral segments (N& Harwood-Jones - 2 us 1
spectra)

4 | Maximum number of temperatures - 2 us 1

5 | Maximum number of coefficients - 2 us 1
Number of temperatures (N, Harwood-Jones

6 - 2 us 1
spectra)

8 | Number of spectral entries (NQ, Harwood-Jones - 2 us 1
spectra)

10 | Type of wavelength information - 1 uc 1

12 | Temperature Grid K 28 fl 7

13 | Wavelength grid for spectral segment (N@, nm 48944 fl 12336
Hardwood-Jones spectra)
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Table 15.6.12.1.2-NO2 Reference Spectra GADS

14| Cross-sections per temperature (N@ Harwood- cme/mol 48944 fl 12336
Jones spectra)
Size of Component: 97934

The spectral segment of the Ndarwood-Jones data covers a wavelength range
from 313.1 nm up to 567.73 nm, a total of 1748iestrThe data is available for

7 different temperatures. Each block contains altof 1748 entries, the
complete spectrum contains 12336 entries (1748%7¢. given temperatures are

213 K, 225

15.6.12.1.3 H20 Reference Spectra GADS

The GADS format is described in the table below.
Table 15.6.12.1.3-H20 Reference Spectra GADS

N Description Units Byte Data | Dim.
Size Type

1 | Molecule name ascii 5 uc 5
2 | Number of atmospheric levels - 2 us 1
3 | Number of spectral segments (D) - 2 us 1
4 | Maximum number of temperatures - 2 us 1
5 | Maximum number of coefficients - 2 us 1
8 | Number of temperatures (H0) - 2 us 1
10 | Type of wavelength information - 1 uc 1
13 | Wavelength grid (H20) nm 156212| fl 39053
14 | Cross-sections (140) cme/mol 156212 | fl 39053
Size of Component: 312440

The spectral segment of the,0HHITRAN data base spectrum covers a

wavelength range from 409.48 nm up to 800 nm, a tft 39053 entries. The
cross sections of J@ are available for each wavelength entry withie tfiven

spectral range, a total of 39053 entries.

15.6.12.1.4 BrO Reference Spectra GADS
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The GADS format is described in the table below.
Table 15.6.12.1.4-BrO Reference Spectra GADS
N Description Units Byte Data | Dim.
Size Type
1 | Molecule name ascii 5 uc 5
2 | Number of spectral entries (BrO) - 2 us 1
3 | Number of spectral segments (BO) - 2 us 1
4 | Maximum number of temperatures - 2 us 1
5 | Maximum number of coefficients - 2 us 1
8 | Number of spectral entries (BrO) - 2 us 1
10 | Type of wavelength information - 1 uc 1
13 | Wavelength grid for spectral segment (BrO) nm 7704 fl 1926
14 | Cross-sections for spectral segment (BrO) cme/mol 7704 fl 1926
Size of Component: 15424

The spectral segment of the BrO spectrum coversphbetral range from 312.37
nm up to 388.26 nm, a total of 1926 entries. Thesrsections of BrO are
available for each wavelength entry within the gispectral range, a total of

1926 entries.

15.6.12.1.5 SO2 Reference Spectra

The GADS format is described in the table below.

Table 15.6.12.1.5-B0e Reference Spectra GADS

N Description Units Byte Data Dim.
Size Type
1 | Molecule name ascii 5 uc 5
2 | Number of atmospheric levels - 2 us 1
3 | Number of spectral segments (S€) - 2 us 1
4 | Maximum number of temperatures - 2 us 1
5 | Maximum number of coefficients - 2 us 1
8 | Number of spectral entries (SQ) - 2 us 1
10 | Type of wavelength information - 1 uc 1
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Table 15.6.12.1.5-BO2 Reference Spectra GADS

13 | Wavelength grid for spectral segment (S© nm 22500 fl 5625
14 | Cross-sections for spectral segment (3 cme/mol 22500 fl 5625
Size of Component: 45016

The spectral segment of the S€pectrum covers the spectral range from
227.34 nm up to 339.82 nm, a total of 5625 entiiés. cross sections of SO

are available for each wavelength entry within gien spectral range, a
total of 5625 entries.

15.6.12.1.6 HCHO Reference Spectra GADS
The GADS format is described in the table below.

Table 15.6.12.1.6-HCHO Reference Spectra GADS

N Description Units Byte Data Dim.
Size Type

1 | Molecule name ascii 5 uc 5
2 | Number of atmospheric levels - 2 us 1

3 | Number of spectral segments (HCHO) - 2 us 1

4 | Maximum number of temperatures - 2 us 1

5 | Maximum number of coefficients - 2 us 1

8 | Number of spectral entries (HCHO) - 2 us 1
10 | Type of wavelength information - 1 uc 1
13 | Wavelength grid for spectral segment (HCHO) nm 20192 fl 5048
14 | Cross-sections for spectral segment (HCHO) cnme/mol 20192 fl 5048
Sze of Component: 40400

The spectral segment of the HCHO spectrum coverspectral range from
224.58 nm up to 375.99 nm, a total of 5048 entfiée. cross sections of HCHO
are available for each wavelength entry withinghen spectral range, a total of
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5048 entries.

15.6.12.1.7 OCIO Reference Spectra GADS
The GADS format is described in the table below.

Table 15.6.12.1.7-DCIO Reference Spectra GADS

N Description Units Byte Data | Dim.
Size Type
1 | Molecule name ascii 5 uc 5
2 | Number of atmospheric levels - 2 us 1
3 | Number of spectral segments (OCIO) - 2 us 1
4 | Maximum number of temperatures - 2 us 1
5 | Maximum number of coefficients - 2 us 1
8 | Number of spectral entries (OCIO) - 2 us 1
10 | Type of wavelength information - 1 uc 1
13 | Wavelength grid for spectral segment (OCIO) nm 12840 fl 3210
14 | Cross-sections for spectral segment (OCIO) cme/mol 12840 fl 3210

Sze of Component: ‘ | 25696 ‘ ‘ |

The spectral segment of the OCIO spectrum coverspbctral range from
242.59 nm up to 476.80 nm, a total of 3210 entiiég. cross sections of OCIO
are available for each wavelength entry withinghen spectral range, a total of
3210 entries.

15.6.12.1.8 04 Reference Spectra GADS
The GADS format is described in the table below.

Table 15.6.12.1.8-D4 Reference Spectra GADS

N Description Units Byte Size Data Dim.
Type
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Table 15.6.12.1.8-D4 Reference Spectra GADS
1 | Molecule name ascii 5 uc 5
2 | Number of atmospheric levels - 2 us 1
3 | Number of spectral segments (@ - 2 us 1
4 | Maximum number of temperatures - 2 us 1
5 | Maximum number of coefficients - 2 us 1
8 | Number of spectral entries (Q) - 4 us 2
10 | Type of wavelength information - 1 uc 1
13 | Wavelength grid for spectral segment (@) nm 18688 fl 4672
14 | Cross-sections for sec. spectral segment{O cme/mol 18688 fl 4672
Sze of Component: 37394

The spectral segments of the €pectrum cover the spectral range from 300.09

nm up to 677.09 nm, a total of 3770 entries anthfd@00.00 nm up to 1136.80
nm, a total of 902 nm. The cross sections qj de available for each

wavelength entry within the given spectral rangmtal of 4672 entries.

15.6.12.1.9 Theoretical Ring Reference Spectra GADS

The GADS format is described in the table below.

Table 15.6.12.1.9-Ring Reference Spectra GADS

N Description Units Byte Data Dim.
Size Type
1 | Spectra type ascii 5 uc 5
2 | Number of atmospheric levels - 2 us 1
3 | Number of spectral segments (channels) - 2 us 1
4 | Maximum number of temperatures - 2 us 1
5 | Maximum number of coefficients - 2 us 1
8 | Number of spectral entries (per channel) - 4 us 2
10 | Type of wavelength information - 1 uc 1
13 | Wavelength grid for spectral segment (@) nm 16 fl 4
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Table 15.6.12.1.9-Ring Reference Spectra GADS

14 | Ring spectrum values per channel

124808

fl

31202

Sze of Component:

124842

There are two segments covering the SCIAMACHY cleésr2 and 3. The channel 2
segment contains 9501 points which start at 31im0ab a resolution of 0.01 nm. The
channel 3 segment contains 21701 points which at&@94.0 nm at 0.01 nm resolution.

15.6.13Line by Line Absorption Cross-Sections File

This file contains absorption cross-sections facdrgases in selected parts of

channels 7 and 8, for the BIAS reference atmosphere
FILE ID: SCI_BL2_AX
TYPE: Auxiliary

USE: Level 2 processing

UPDATED: infrequently
SIZE: MPH(1247 bytes) + SPH(1498 bytes) + GADSsfap973 kbytes) =

approx. 976 kbytes

15.6.13.1Format
The high-level format of the file is shown below.
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Table 15.6.13.1-1 - Structure of the Line by Line Bsorption Cross Sections File

MPH

DSD:

SPH - Auxiliary Data SPH (defined in Volume 16) with 5

DSD pointing to the H20 Reference Spectra GADS
DSD pointing to the CO2 Reference Spectra GADS
DSD pointing to the N2O Reference Spectra GADS
DSD pointing to the CO Reference Spectra GADS

DSD pointing to the CH4 Reference Spectra GADS

H20 Reference Spectra GADS

CO2 Reference Spectra GADS

N2O Reference Spectra GADS

CO Reference Spectra GADS

CH4 Reference Spectra GADS

15.6.13.1.1 H20 Reference Spectra GADS
The GADS format is described in the table below.

Table 15.6.13.1.1-H20 Reference Spectra GADS

N Description Units Byte Data Dim.
Size Type
1 | Molecule name ascii 5 uc 5
2 | Number of atmospheric levels - 2 us 1
3 | Number of spectral segments (kD) - 2 us 1
4 | Maximum number of temperaures - 2 us 1
5 | Maximum number of coefficients - 2 us 1
8 | Number of spectral entries per segment - 6 us 3
10 | Type of wavelength information - 1 uc 1
11 | Height grid km 68 fl 17

ENVISAT-1 Products Specifications - Volume 15: SMMACHY Products Specifications

Pag. 151/186

serco

bringing service to life



Maintenance and Operations of Earth Observation

Title:

ENVISAT-1 PRODUCTS SPECIFICATIONS

VOLUME 15: SCIAMACHY PRODUCTS SPECIFICATIONS

Contract Ref.:

ESA/Esrin 19049/05/1-OL

Document Ref.: PO-RS-MDA-GS-2009 Issue: |3 ReK.:
Consortium Ref.: OSME-DPQC-SEDA-RS-06-0139 Date /082007
Table 15.6.13.1.1-H20 Reference Spectra GADS
13 | Wave number information per segment cm-1 48 do 6
14 | Cross sections per spectral segment cme/mol 367404 fl 91851
Size of Component: 367540

The first spectral segment starts at 4905.6amnl contains 1901 spectral points
at 17 levels of the BIAS reference atmosphere (2@11= 32317). The second
segment starts at 4393.0 cand has 1701 spectral points (total entries 17*1701
= 28917); the third starts at 4223.0 cand has 1801 spectral points (total
entries 17*1801 = 30617). The resolution is 0.01 dor all segments. The
number of atmospheric levels must be the same eagdhivalent entry in the
BIAS reference atmosphere data set. For the cexgfoss the first entry is valid
for the first segment, the first atmospheric leart the first wavenumber; the
data runs first over wavenumber, then over atmasphevels and then over

segments.

15.6.13.1.2 CO2 Reference Spectra GADS
The GADS format is described in the table below.

Table 15.6.13.1.2-L02 Reference Spectra GADS

N Description Units Byte Data | Dim.
Size Type
1 | Molecule name ascii 5 uc 5
2 | Number of atmospheric levels - 2 us 1
3 | Number of spectral segments (C¢) - 2 us 1
4 | Maximum number of temperaures - 2 us 1
5 | Maximum number of coefficients - 2 us 1
8 | Number of spectral entries per segment - 2 us 1
10 | Type of wavelength information - 1 uc 1
11 | Height grid km 68 fl 17
13 | Wave number information per segment cm-1 16 do 2

ENVISAT-1 Products Specifications - Volume 15: SMMACHY Products Specifications

serco

bringing service to life

Pag. 152/186



Maintenance and Operations of Earth Observation

Title: ENVISAT-1 PRODUCTS SPECIFICATIONS r 0
' VOLUME 15: SCIAMACHY PRODUCTS SPECIFICATIONS \,u 4
Contract Ref.: ESA/Esrin 19049/05/1-OL . “
Document Ref.: PO-RS-MDA-GS-2009 Issue: |3 ReN.:
Consortium Ref.: OSME-DPQC-SEDA-RS-06-01309 Date /08/2007

Table 15.6.13.1.2-L02 Reference Spectra GADS

14 | Cross sections for spectral segment cme/mol 129268 | fl | 32317

Size of Component: 129368

-1
The first spectral segment starts at 4905.0 and contains 1901 spectral points at 17 levels

of the BIAS reference atmosphere (17*1901 = 323TRg resolution is 0.01 crrfor the
segment. The number of atmospheric levels mushdasame as the equivalent entry in the
BIAS reference atmosphere data set. For the cexd®ens, the first entry is valid for the
first atmospheric level and the first wavelengthe data runs first over wavenumber then
over atmospheric levels .

15.6.13.1.3 N20O Reference Spectra GADS

The GADS format is described in the table below.
Table 15.6.13.1.3-N20 Reference Spectra GADS

N Description Units Byte Data | Dim.
Size Type

1 | Molecule name ascii 5 uc 5
2 | Number of atmospheric levels - 2 us 1

3 | Number of spectral segments (hD) - 2 us 1

4 | Maximum number of temperaures - 2 us 1

5 | Maximum number of coefficients - 2 us 1
8 | Number of spectral entries per segment - 2 us 1
10 | Type of wavelength information - 1 uc 1
11 | Height grid km 68 fl 17
13 | Wave number information per segment cm-1 16 do 2
14 | Cross sections for spectral segment cme/mol 115668 | fl 28917
Size of Component: ‘ | 115768 ‘ | |

-1
The first spectral segment starts at 4393.0 and hals 1701 spectral points
(total entries 17*1701 = 28917). The resolutiof.31 cm for the segment. The
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15.6.13.1.4 CO Reference Spectra GADS
The GADS format is described in the table below.

number of atmospheric levels must be the same eagdhivalent entry in the
BIAS reference atmosphere data set. For the cexdfoess, the first entry is
valid for the first atmospheric level and the fivgivelength; the data runs first

over wavenumber then ove ratmospheric levels .

Table 15.6.13.1.4-LO0O Reference Spectra GADS

N Description Units Byte Data | Dim.
Size Type

1 | Molecule name ascii 5 uc 5
2 | Number of atmospheric levels - 2 us 1
3 | Number of spectral segments (CO) - 2 us 1
4 | Maximum number of temperaures - 2 us 1
5 | Maximum number of coefficients - 2 us 1
8 | Number of spectral entries per segment - 2 us 1
10 | Type of wavelength information - 1 uc 1
11 | Height grid km 68 fl 17
13 | Wave number information per segment cm-1 16 do 2
14 | Cross sections per spectral segment cme/mol 122468 | fl 30617
Size of Component: 122568

15.6.13.1.5 CH4 Reference Spectra GADS

The first spectral segment starts at 4223.0 emd has 1801 spectral points
(total entries 17 * 1801 = 30617). The resolutierDi01 cm for the segment.
The number of atmospheric levels must be the sarmbeaequivalent entry in
the BIAS reference atmosphere data set. For thes<ections in a given
segment, the first entry is valid for the first aspheric level and the first
wavenumber; the data runs first over wavenumbaer tiver atmospheric levels.
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The GADS format is described in the table below.

Table 15.6.13.1.5-CH4 Reference Spectra GADS

N Description Units Byte Data | Dim.
Size Type

1 | Molecule name ascii 5 uc 5
2 | Number of atmospheric levels - 2 us 1
3 | Number of spectral segments (CH4) - 2 us 1
4 | Maximum number of temperaures - 2 us 1
5 | Maximum number of coefficients - 2 us 1
8 | Number of spectral entries per segment - 4 us 2
10 | Type of wavelength information - 1 uc 1
11 | Height grid km 68 fl 17
13 | Wave number information per segment cm-1 32 do 4
14 | Cross sections per spectral segment cme/mol 238136/ fi 59534
Sze of Component: 238254

The first spectral segment starts at 4393.0 amd has 1701 spectral points (total entries
17*1701 = 28917); the second starts at 4223.0 amd has 1801 spectral points (total
entries 17 * 1801 = 30617). The resolution is et for both segments. The number of
atmospheric levels must be the same as the equivaletry in the BIAS reference
atmosphere data set.

For the cross-section, the first entry is valid foe first segment, the first atmospheric
level and the first wavelength; the data runs fingtr wavenumber then over atmospheric
levels, and the over segments.

15.6.14 Flight-Model Reference Cross-Sections Data File
The data base contains absorption cross-sectiGnarid NQ, plus a Ring
Reference spectrum which will all be measured kySEIAMACHY flight-
model. The cross-sections are given as a funcfigragelength and temperature.
All spectra are separated into a number of spestigthents.
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FILE ID: SCI_FM2_AX
TYPE: Auxiliary

USE: Level 2 processing
UPDATED: infrequently

SIZE: MPH(1247 bytes) + SPH(3178 bytes) + GADSs(apd.225 Mbytes)
= approx. 1.229 Mbytes

15.6.14.1Format

The high-level format of the file is shown below.

Table 15.6.14.1-1 - Structure of the Flight Model Bference Cross Sections File

MPH

SPH -Auxiliary Data SPH (defined in Volume 16) with11 DSD:

DSD pointing to the O3 Reference Spectra (GOME) GADS

DSD pointing to the NO2 Reference Spectra (GOME) GADS

DSD pointing to the Ring Reference Spectra (GOME) GADS

DSD pointing to the O3 Reference Spectra (SCIA) GADS

DSD pointing to the NO2 Reference Spectra (SCIA) GADS

DSD pointing to the BrO Reference Spectra (SCIA) GADS

DSD pointing to the SO2 Reference Spectra (SCIA) GADS

DSD pointing to the HCHO Reference Spectra (SCIA)GADS

DSD pointing to the OCIO Reference Spectra (SCIA) GADS

DSD pointing to the NO Reference Spectra (SCIA) GADS

DSD pointing to the O2 Reference Spectra (SCIA) GA

D

03 Reference Spectra (GOME) GADS

NO2 Reference Spectra (GOME) GADS
Ring Reference Spectra (GOME) GADS
03 Reference Spectra (SCIA) GADS
NO2 Reference Spectra (SCIA) GADS
BrO Reference Spectra (SCIA) GADS
SO2 Reference Spectra (SCIA) GADS
HCHO Reference Spectra (SCIA) GADS

OCIO Reference Spectra (SCIA) GADS
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NO Reference Spectra (SCIA) GADS

02 Reference Spectra (SCIA) GADS

15.6.14.1.1 O3 Reference Spectra (GOME) GADS
The format of the GADS is shown in the table below.

The molecule names in the GADSs below are giverefjustified ASCII
characters. Unused characters shall be filled A8l blank characters.

Table 15.6.14.1.1-GOME - O3 Reference Spectra GADS

N Description Units Dim.
P Byte Size Data
Type
1 | Molecule name ascii 5 uc 5
> Number of atmospheric levels (@, GOME-FM- ) 2 us 1
spectra)
3 | Number of spectral segments - 2 us 1
4 | Maximum number of temperatures - 2 us 1
5 | Maximum number of coefficients - 2 us 1
6 | Number of temperatures per segment - 4 us 2
7 | Number of coefficients per segment - 4 us 2
8 | Number of spectral entries per segment (€ GOME- - 4 us 2
FM-spectra)
9 | Type of formula for coefficients - 1 uc 1
10 | Type of wavelength information - 1 uc 1
12 | Temperature grid for first segment K 20 fl 5
13 | Wavelength grid for spectral segment (®, GOME- nm 72184 fl | 18046
FM-spectra)
14 | Cross-sections for first spectral segment per crme/mol 66780 fl 16695
temperature (O3, GOME-FM-spectra)
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Table 15.6.14.1.1-GOME - O3 Reference Spectra GADS

15 | Cross-sections coefficients for second spectral - 16212 fl 4053
segment (@, GOME-FM-spectra, Hartley-Huggins
bands)

Sze of Component: 155223

The ozone spectra is specified in two segmentdfiarent ways : in the first segment as

cross-sections on a temperature grid and in thensesegment (called the Hartley-Huggins
bands) by coefficients of a temperature dependentila. In fact, the second segment is a
subset of the first.

The first segment is given at five temperaturesvbeh 200 K and 300 K. The wavelength
grids cover the spectral range from about 230 nntougbout 800 nm, a total of 3330 to
3339 entries (depending on temperature, see remmatke description of the refspec
structure). These spectra are available as a amaif wavelength at the five different
temperatures. The number of cross-section ensiedentical to the number of wavelength
entries per block.

In the Hartley-Huggins bands, additional crossisest coefficients are stored in the data
base. Three sets of coefficients are available.Wdneelength grid covers the spectral range
from 235.0 nm up to 370.0 nm, a total of 1351 estriCross-sections coefficients are
available as a function of wavelength. The firdreoorresponds to the first data set and the
first wavelength entry, running over wavelength @hnein over data set number, a total of
4053 entries (1351*3).

15.6.14.1.2 NO2 Reference Spectra (GOME) GADS
The format of the GADS is shown in the table below.

The molecule names in the GADSs below are givenABCII. Unused
characters shall be filled with ASCII blank chaeast

Table 15.6.14.1.2-GOME - NO2 Reference Spectra GADS

N Description Units Byte Data | Dim.
Size Type

1 | Molecule name ascii 5 uc 5

2 | Number of atmospheric levels - 2 us 1
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Table 15.6.14.1.2-GOME - NO2 Reference Spectra GADS

3 | Number of spectral segments (N@ GOME-FM- - 2 us 1
spectra)

4 | Maximum number of temperatures - 2 us 1

5 | Maximum number of coefficients - 2 us 1

6 | Number of temperatures - 2 us 1

8 Number of spectral entries (NQ, GOME-FM- ) 2 us 1
spectra)

10 | Type of wavelength information - 1 uc 1

12 | Temperature grid (NO2, GOME-FM-spectra) K 16 fl 4

13 | Wavelength grid per temperature (N, GOME-FM- nm 54528 fl | 13632
spectra)

14| cross-sections per temperature (N@ GOME-FM- cme/mol 54528 fl | 13632
spectra)

Sze of Component: - 109090 - -

The NQ spectra is specified in one segment and four rdiffietemperatures between 200 K
and 300 K. The wavelength grids cover the spectiadle from about 230 nm up to about
800 nm, a total of 3408 entries in one segments&sections are available for each block
as a function of wavelength, representing the wdifferent temperatures. The number of
cross-section entries is identical to the numbevafelength entries per block.

15.6.14.1.3 Ring Reference Spectra (GOME) GADS

The GADS format is described in the table below.
Table 15.6.14.1.3-GOME -Ring Reference Spectra GADS

N Description Units Byte Data | Dim.
Size Type

1 | Spectra type ascii 5 uc 5

2 | Number of atmospheric levels - 2 us 1

3 | Number of spectral segment (channels) - 2 us 1

4 | Maximum number of temperatures - 2 us 1

5 | Maximum number of coefficients - 2 us 1
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Table 15.6.14.1.3-GOME -Ring Reference Spectra GADS

8 | Number of spectral entries (per channel) - 4 us 2
10 | Type of wavelength information - 1 uc 1
13 | Wavelength grid per channel nm 6408 fl 1602
14 | Ring spectrum values per channel - 6408 fl 1602
Size of Component: 12834

The FM-derived Ring spectrum has two segments auydahe 2 default DOAS fitting
windows. The channel 2 segment contains 764 p&ioits 320.189 nm to 405.168 nm. The
channel 3 segment contains 838 points from 405r#06to 580.985 nm.Other than the
literature Ring spectrum the measured Ring speciruimased on a wavelength grid and
therefore the type of wavelength information is 1.

15.6.14.1.4 O3 Reference Spectra (SCIA) GADS

The format of the GADS is shown in the table below.
Table 15.6.14.1.4-BCIA - O3 Reference Spectra GADS

N Description Units Byte Data | Dim.
Size Type

1 | Molecule name ascii 5 uc 5

2 | Number of atmospheric levels - 2 us 1

3 | Number of spectral segments (& SCIA-FM-spectra) - 2 us 1

4 | Maximum number of temperatures - 2 us 1

5 | Maximum number of coefficients - 2 us 1

6 | Number of temperatures - 2 us 1

8 | Number of spectral entries (&, SCIA-FM-spectra) - 2 us 1

10 | Type of wavelength information - 1 uc 1

12 | Temperature grid K 20 fl 5

13 | wavelength grid per temperature (G, SCIA-FM- nm 47780 fl | 11970
spectra)

14| cross-sections per temperature (N@ GOME-FM- cmz/mol 47780 fl | 11970Q
spectra)

Size of Component: - 95798 - -
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The O, spectrum is specified in one segment and forditferent temperatures between 200

K and 300 K (203, 223, 243, 273, 293 K). The wangtk grids cover the spectral range
from about 230 nm up to about 600 nm, a total @428ntries. Cross-sections are available
for each block as a function of wavelength, repnéag the five different temperatures. The
number of cross-section entries is identical tortheaber of wavelength entries per block.

15.6.14.1.5 NO2 Reference Spectra (SCIA) GADS

The format of the GADS is shown in the table below.
Table 15.6.14.1.5-BCIA - NO2 Reference Spectra GADS

N Description Units Byte Data | Dim.
Size Type

1 | Molecule name ascii 5 uc 5

2 | Number of atmospheric levels - 2 us 1

3 ’s\l;;]e?(]:'?ri\; of spectral segments (N@ SCIA-FM- ) 2 us 1

4 | Maximum number of temperatures - 2 us 1

5 | Maximum number of coefficients - 2 us 1

6 | Number of temperatures - 2 us 1

8 | Number of spectral entries (NQ, SCIA-FM-spectra) - 2 us 1

10 | Type of wavelength information - 1 uc 1

12 | Temperature grid (NO2, SCIA-FM-spectra) K 16 fl 4

13 | wavelength grid per temperature (NC, SCIA-FM- nm 50320 fl | 1258(
spectra)

14| Cross-sections per temperature (N@ SCIA-FM- cnme/mol 50320 fl | 12580
spectra)

Size of Component: - | 100674 ‘ - | - ‘

The NQ spectrum is specified in one segment and foueudfit temperatures between 200
K and 300 K(223, 243, 273, 293 K). The wavelengtidsycover the spectral range from
about 233 nm up to about 769 nm, a total of 314Eemn Cross-sections are available for
each block as a function of wavelength, represgrtire five different temperatures. The
number of cross-section entries is identical tortheaber of wavelength entries per block.
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15.6.14.1.6 BrO Reference Spectra (SCIA) GADS

The format of the GADS is shown in the table below.
Table 15.6.14.1.6-BCIA - BrO Reference Spectra GADS

N Description Units Byte Data | Dim.
Size Type

1 | Molecule name ascii 5 uc 5

2 | Number of atmospheric levels - 2 us 1

3 ’s\l;;gr(]:'[[)ri\; of spectral segments (BrO, SCIA-FM- ) 2 us 1

4 | Maximum number of temperatures - 2 us 1

5 | Maximum number of coefficients - 2 us 1

6 | Number of temperatures - 2 us 1

8 | Number of spectral entries (BrO, SCIA-FM-spectra) - 2 us 1

10 | Type of wavelength information - 1 uc 1

12 | Temperature grid (BrO, SCIA-FM-spectra) K 12 fl 3

13 | wavelength grid per temperature (BrO, SCIA-FM- nm 88840 fl | 2221
spectra)

14| Cross-sections per temperature (BrO, SCIA-FM- cne/mol 88840 fl | 22210
spectra)

Sze of Component: | - | 177718 ‘ - ‘ - |

The BrO spectrum is specified in one segment aral different temperatures between 200
K and 300 K (203, 223, 243, 273, 293 K). The wanegth grids cover the spectral range
from about 304 nm up to about 378 nm, a total ef24dntries. Cross-sections are available
for each block as a function of wavelength, repnésg the three different temperatures.
The number of cross-section entries is identicath® number of wavelength entries per
block.

15.6.14.1.7 SCIA-SO2 Reference Spectra GADS

The format of the GADS is shown in the table below.
Table 15.6.14.1.7-BCIA - SO2 Reference Spectra GADS
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Table 15.6.14.1.7-BCIA - SO2 Reference Spectra GADS

N Description Units Byte Data | Dim.
Size Type

1 | Molecule name ascii 5 uc 5

2 | Number of atmospheric levels - 2 us 1

3 g;ézi)rzg of spectral segments (S® SCIA-FM- ) 2 us 1

4 | Maximum number of temperatures - 2 us 1

5 | Maximum number of coefficients - 2 us 1

6 | Number of temperatures - 2 us 1

8 | Number of spectral entries (SQ, SCIA-FM-spectra) - 2 us 1

10 | Type of wavelength information - 1 uc 1

12 | Temperature grid K 20 fl 5

13 | wavelength grid per temperature (NC2, GOME-FM- nm 28040 fl 7010
spectra)

14| cross-sections per temperature (S£) SCIA-FM- cnme/mol 28040 fl 7010
spectra)

Size of Component: ‘ - ‘ 56118 ‘ - | - ‘

The SQ spectrum is specified in one segment and for difierent temperatures between

200 K and 300 K (203, 223, 243, 273, 293 K). Thevelength grids cover the spectral
range from about 239 nm up to about 395 nm, a t§tah02 entries in one segment. Cross-
sections are available for each block as a functibmwavelength, representing the five
different temperatures. The number of cross-sectiatnies is identical to the number of
wavelength entries per block.

15.6.14.1.8 SCIA -HCHO Reference Spectra GADS

The format of the GADS is shown in the table below.
Table 15.6.14.1.8-BCIA - HCHO Reference Spectra GADS

N Description Units Byte Data | Dim.
Size Type
1 | Molecule name ascii 5 uc 5
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Table 15.6.14.1.8-BCIA - HCHO Reference Spectra GADS

2 | Number of atmospheric levels - 2 us 1

3 | Number of spectral segments (HCHO, SCIA-FM- - 2 us 1
spectra)

4 | Maximum number of temperatures - 2 us 1

5 | Maximum number of coefficients - 2 us 1

6 | Number of temperatures - 2 us 1
Number of spectral entries (HCHO, SCIA-FM-

8 - 2 us 1
spectra)

10 | Type of wavelength information - 1 uc 1

12 | Temperature grid K 4 fl 1

13 | wavelength grid per temperature (HCHO, SCIA- nm 5532 fl 1383
FM-spectra)

14| cross-sections per temperature (HCHO, SCIA-FM- | cne/mol 5532 fl 1383
spectra)

Sze of Component: - | 11086 ‘ - | - |

The HCHO spectrum is specified in one segment amel emperature (293 K). The
wavelength grids cover the spectral range from aBdd nm up to about 400 nm, a total of
1383 entries. Cross-sections are available asdaifumof wavelength. The number of cross-
section entries is identical to the number of wamgth entries.

15.6.14.1.9 OCIO Reference Spectra (SCIA) GADS

The format of the GADS is shown in the table below.
Table 15.6.14.1.9-BCIA - OCIO Reference Spectra GADS

N Description Units Byte Data | Dim.
Size Type
Molecule name ascii 5 uc 5
Number of atmospheric levels - 2 us 1
3 | Number of spectral segments (OCIO, SCIA-FM- - 2 us 1
spectra)
4 | Maximum number of temperatures - 2 us 1
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Table 15.6.14.1.9-BCIA - OCIO Reference Spectra GADS

Maximum number of coefficients - 2 us 1
Number of temperatures - 2 us 1

8 Number of spectral entries (OCIO, SCIA-FM- ) 2 us 1
spectra)

10 | Type of wavelength information - 1 uc 1

12 | Temperature grid K 4 fl 1

13 | wavelength grid per temperature (OCIO, SCIA-FM- nm 5012 fl 1253
spectra)

14| cross-sections per temperature (OCIO, SCIA-FM- | cme/mol 5012 fl 1253
spectra)

Sze of Component: - ‘ 10046 ‘ - | - ‘

The OCIO spectrum is specified in one segment andofe temperature (293 K). The
wavelength grids cover the spectral range from 8B8l nm up to about 460 nm, a total of
1253 entries. Cross-sections are available asdifumof wavelength. The number of cross-
section entries is identical to the number of wergth entries.

15.6.14.1.10 NO Reference Spectra (SCIA) GADS

The format of the GADS is shown in the table below.
Table 15.6.14.1.10-8CIA - NO Reference Spectra GADS

N Description Units Byte Data | Dim.
Size Type

1 | Molecule name ascii 5 uc 5
2 | Number of atmospheric levels - 2 us 1
3 | Number of spectral segments (NO, SCIA-FM-spectra - 2 us 1
4 | Maximum number of temperatures - 2 us 1
5 | Maximum number of coefficients - 2 us 1
6 | Number of temperatures - 2 us 1
8 | Number of spectral entries (NO, SCIA-FM-spectra) - 2 us 1
10 | Type of wavelength information - 1 uc 1
12 | Temperature grid K 4 fl 1
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Table 15.6.14.1.10-8CIA - NO Reference Spectra GADS

13| wavelength grid per temperature (NO, SCIA-FM- nm 1600 fl 400
spectra)

14 Cross-sections per temperature (NO, SCIA-FM- crme/mol 1600 fl 400
spectra)

Sze of Component: - ‘ 3222 ‘ - | - |

The NO spectrum is specified in one segment andofex temperature (293 K). The
wavelength grids cover the spectral range from aBd4 nm up to about 260 nm, a total of
400 entries in one segment. Cross-sections ardéabieias a function of wavelength. The
number of cross-section entries is identical tortheaber of wavelength entries.

15.6.14.1.11 O2 Reference Spectra (SCIA) GADS

The format of the GADS is shown in the table below.
Table 15.6.14.1.11-8CIA - O2 Reference Spectra GADS

N Description Units Byte Data | Dim.
Size Type

1 | Molecule name ascii 5 uc 5

2 | Number of atmospheric levels - 2 us 1

3 | Number of spectral segments (& SCIA-FM-spectra) - 2 us 1

4 | Maximum number of temperatures - 2 us 1

5 | Maximum number of coefficients - 2 us 1

6 | Number of temperatures - 2 us 1

8 | Number of spectral entries (@, SCIA-FM-spectra) - 2 us 1
10 | Type of wavelength information - 1 uc 1
12 | Temperature grid K 12 fl 3
13 | wavelength grid per temperature (Q, SCIA-FM- nm 49152 fl | 12284

spectra)

14 gggitsr;ls)ectlons per temperature (@ SCIA-FM- cme/mol 49152 fl 12288
Size of Component: - 98334 - -

The Q spectrum is specified in one segment and for tdiferent temperatures between
200 K and 300 K (203, 243, 293 K). The wavelengtidsycover the spectral range from
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about 214 nm up to about 810 nm, a total of 40%6ie=n Cross-sections are available for
each block as a function of wavelength, represgmtie three different temperatures. The
number of cross-section entries is identical torthber of wavelength entries per block.

15.6.15Undersampling correction spectra File
FILE ID: SCI_UC2_AX

TYPE: Auxiliary USE: Level 2 processing
UPDATED: infrequently

SIZE: MPH(1247 bytes) + SPH(378 bytes) + GADS(32Bgs) = 34457 bytes

15.6.15.1Format

The high-level format of the file is shown below.

Table 15.6.15.1-1 - Schematic Structure of the Undsampling correction spectra File
MPH

SPH -Auxiliary Data SPH (defined in Volume
16) with 1 DSD:

DSD pointing to the Undersampling spectra GADS

Undersampling spectra GADS

15.6.15.1.1 Undersampling correction channel 2 GADS

The format of the GADS is shown in the table below.
Table 15.6.15.1.1-Undersampling correction channel 2 GADS

N Description Units Byte Data | Dim.
Size Type

Spectra type - 5 uc 5
Number of atmospheric levels - 2 us

Number of spectral segments (channel) - 2 us 1
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Table 15.6.15.1.1-Undersampling correction channel 2 GADS

4 | Maximum number of temperatures - 2 us 1

5 | Maximum number of coefficients - 2 us 1

6 | Number of spectral entries in channel - 2 us 1

7 | Type of wavelength information - 1 uc 1

8 | Wavelength grid channel nm 4096 fl 1024
9 | Cross-sections for channel cm2/mol 4096 fl 1024
Sze of Component: 8208

The undesampling spectrum is available for therertihannel. There is only
one spectral segment.

15.6.15.1.2 Undersampling correction channel 3 GADS

The format of the GADS is identical to that of Urglmnpling correction
channel 2 described in Table 15.6.15.1.1-1.

15.6.15.1.3 Undersampling correction channel 7 GADS

The format of the GADS is identical to that of Urglmnpling correction
channel 2 described in Table 15.6.15.1.1-1.

15.6.15.1.4 Undersampling correction channel 8 GADS

The format of the GADS is identical to that of Urglmnpling correction
channel 2 described in Table 15.6.15.1.1-1.

15.6.16 PMD minimum reflectance library File
FILE ID: SCI_CC2_AX

TYPE: Auxiliary USE: Level 2 processing

UPDATED: infrequently

ENVISAT-1 Products Specifications - Volume 15: SMMACHY Products Specifications

Pag. 168/186 W

serco

bringing service to life



Maintenance and Operations of Earth Observation

Title:

ENVISAT-1 PRODUCTS SPECIFICATIONS

VOLUME 15: SCIAMACHY PRODUCTS SPECIFICATIONS r UJ

Contract Ref.:

ESA/Esrin 19049/05/1-OL

Document Ref.:

PO-RS-MDA-GS-2009

Issue:

ReN.:

Consortium Ref.:

OSME-DPQC-SEDA-RS-06-013p Date

/08?2007

SIZE: MPH(1247 bytes) + SPH(378 bytes) + GADS(3@®bytes) = Approx.

3Mbytes

15.6.16.1Format

The high-level format of the file is shown below.

Table 15.6.16.1-1 - Schematic Structure of the PMBinimum reflectance library File

MPH

SPH -Auxiliary Data SPH (defined in Volume 16) withl DSD:

DSD pointing to the PMD minimum reflectance data base GADS

PMD minimum reflectance data base GADS

15.6.16.1.1 PMD minimum reflectance data base GADS
The format of the GADS is shown in the table below.

Table 15.6.16.1.1-PMD minimum reflectance data base GADS

N Description Units . Data Dim.
Byte Size
Type
1 | Number of PMD-channels used in CCA (n) - us
2 | Number of latitude entries - us
4 | Number of longitude entries - us
4 | Reflectance thresholds - Ss
n* 1000000 n*500 000
Size of Component: 3000006

a. Number of PMD-channels may be increased inuhed which also increase the number of PMD

thresholds.
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The reflectance thresholds are given as a funaifaitme geolocation and special
coverage of the PMD’s. The reference grids fortddt and longitude can be
derived from the number of points per latitude (5@6d longitude (1000). The
first reference latitudecorresponds to the intefsah -90° to -89.64° and the first
longitude corresponds to the interval from 0° t860. The first reflectance
threshold is valid for the first PMD, the first eeénce latitude and the first
reference longitude. The values run over the PManakl number, then latitude
and finally longitude, making a total of 1 500 0&@ries (3*500*1000). Looping
by channel, longitude, latitude being channel tireimost (faster) cycle, latitude
the outermost.

The values are in the range (0,100); In fact, theycurrently even smaller than
50. To reduce the size of the table, the valudgbardata base are first scaled by a
factor 0.01 and then by a factor of 32768 (the maxn size of a signed short int).

15.6.17 Air Mass Factor Look-Up Table
This file contains the Air Mass Factor (AMF) look-tables used for Level 2
processing.
FILE ID: SCI_MF2_AX
TYPE: Auxiliary
USE: Level 2 processing
UPDATED: infrequently
SIZE: MPH(1247 bytes) + SPH(658 bytes) + GADS agp#o621 MB) =
approx.

2.623MB

15.6.17.1Format
The high-level format of the file is shown below.
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Table 15.6.17.1-1 - Schematic Structure of the Air
Mass Factor Look-Up Table File

MPH

SPH -Auxiliary Data SPH (defined in Volume 16) with2 DSD:
DD pointing to the AMF LUT for O3 GADS

DSD pointing to the AMF LUT for NO2 GADS

AMF LUT for O3 GADS

AMF LUT for NO2 GADS

15.6.17.1.1 AMF LUT for O3 GADS
The format of the GADS is shown in the table below.

Table 15.6.17.1.1-AMF LUT for O, GADS

N Description Units Byte Size | patg | Dim.
Type

1 | Number of reference wavelengths - 2 us 1

2 | Number of reference heights - 2 us 1

3 | Number of reference ‘scenarios’ (see note) - 2 us 1

4 | Number of reference albedos - 2 us 1

5 | Number of reference aerosol types - 2 us 1

6 | Number of coefficients in solar zenith angle - 2 us 1
parameterisation

7 | Number of coefficients in line-of-sight nadir angle - 2 us 1
parameterisation

8 | Number of azimuths - 2 us

9 | Number of reference days - 2 us 1
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Table 15.6.17.1.1-AMF LUT for O, GADS

10 | Reference wavelengths nm 8 fl 2

11 | Reference heights km 28 fl

12 | Latitude grid of the reference scenarios degree 32 fl 8

13 | Reference albedos % 16 fl 4

14 | Reference azimuths degree 20 fl 5

15 | Reference days - 8 us 4

16 | Air Mass Factor coefficient Cs - 1747200 do | 218400
Sze of Component: 1747330 ‘

The azimuths are given from 0° to 180° in stepg®f, a total of 5 entries. The reference
heights are given from 0 km up to 8 km, a total @htries. The reference albedos are given
from 5% up to 95%, a total of 4 entries. Theretare different aerosol types: maritime (1)
and rural (2).

The reference scenarios are a combination of tititones and season (reference days for a
time interpolation), a total of 26 entries. Thddaling scheme is used :

1-4 : latitude zone 85 degree in spring (1), sumfBgrautumn (3) and winter (4)

5-8 : latitude zone -85 degree in spring (7), sum{@g autumn (6) and winter (5)

9-12 : latitude zone 50 degree in spring (9), sumib@), autumn (11) and winter

(12)

13-16 : latitude zone 35 degree in spring (13),rmem(14), autumn (15) and winter (16)
17-20 : latitude zone -35 degree in spring (19mmser (20), autumn (17) and winter (18)
21-24 : latitude zone -60 degree in spring (23nreer (24), autumn (21) and winter (22)

25 : latitude zone 10 degree the same for all seaso
26 : latitude zone -10 degree the same for allseas

No seasonal dependency is parameterised in thiedrdpus the total number
of entries is 8 (ref. latitude bands) * 4 (seaser®)no seasons in the tropics)
= 26.

To reduce the size of the AMF look-up table, thge®metrical angles are not
used directly in the database, but they are paeisetl using polynomial fits.
The parameterisation scheme used for the AMF talsles a hyperbolic fit (4+1
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coefficients out of 14 calculated values, the oreaevalue is used to handle
angles>90°) for the solar zenith angle, a 2th opdynomial (3 coefficients out
of 8 calculated values) for the line-of-sight naaingle. Total 15 coefficients for
the geometry. The fitting order for these coeffitteis line-of-sight nadir and
then solar zenith.

The Air Mass Factors are given beginning with thist fwavelength (for NO2

there’s only one), the first reference scenarie, fiinst azimuth angle, height
value (0 km), the first albedo value (5%), thetfiserosol scenario (maritime)
and the first parameter of the geometrical pararisetion. They run first over
the geometrical coefficients, then over aerosoktyinen albedo value, then
height values, then azimuth angles, then the neferescenarios and finally the
wavelengths giving a total of 218400 values (2*26*3*2*15 = 218400) for

0,.

15.6.17.1.2 AMF LUT for NO2 GADS
The format of the GADS is shown in the table below.

Table 15.6.17.1.2-AMF LUT for NO, GADS

N Description Units Byte Size | pata | Dim.
Type
1 | Number of reference wavelengths - 2 us 1
2 | Number of reference heights - 2 us 1
3 | Number of reference ‘scenarios’ (see note) - 2 us 1
4 | Number of reference albedos - 2 us 1
5 | Number of reference aerosol types - 2 us 1
6 | Number of coefficients in solar zenith angle - 2 us 1
parameterisation
7| Number of coefficients in line-of-sight nadir angle - 2 us 1
parameterisation
Number of azimuths - 2 us 1
Number of reference days - 2 us 1
10 | Reference wavelengths nm 8 fl 2
11 | Reference heights km 28 fl 7
12 | Latitude grid of the reference scenarios degree 32 fl 8
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|

Table 15.6.17.1.2-AMF LUT for NO, GADS

13 | Reference albedos % 16 fl 4

14 | Reference azimuths degree 20 fl 5
15 | Reference days - 8 us 4

16 | Air Mass Factor coefficient NO2 - 873600 do 10920(
Sze of Component: 873726

The azimuths are given from 0° to 180° in stepg®f, a total of 5 entries. The reference
heights are given from 0 km up to 8 km, a tota¥ @ntries. The reference albedos are given
from 5% up to 95%, a total of 4 entries. Theretare different aerosol types: maritime (1)
and rural (2).

The reference scenarios are a combination of tiitones and season (reference days for a
time interpolation), a total of 26 entries. Thddaling scheme is used :

The reference scenarios are a combination of tiinones and season (reference days for a

time interpolation), a total of 26 entries. Thddaling scheme is used :

1-4 : latitude zone 85 degree in spring (1), sumfBgrautumn (3) and winter (4)

5-8 : latitude zone -85 degree in spring (7), sum{@g autumn (6) and winter (5)

9-12 : latitude zone 50 degree in spring (9), sum{b@), autumn (11) and winter (12)
13-16 : latitude zone 35 degree in spring (13),reem(14), autumn (15) and winter (16)
17-20 : latitude zone -35 degree in spring (19mmer (20), autumn (17) and winter (18)
21-24 : latitude zone -60 degree in spring (23p®mer (24), autumn (21) and winter (22)
25 : latitude zone 10 degree the same for all ssaso

26 : latitude zone -10 degree the same for allseas

No seasonal dependency is parameterised in thigdrdpus the total number of entries is
8 (ref. latitude bands) * 4 (seasons) - 6 (no seagothe tropics) = 26.

To reduce the size of the AMF look-up table, thgeBmetrical angles are not used directly
in the database, but they are parameterised usihghgmial fits. The parameterisation

scheme used for the AMF tables uses a hyperbol{d+fil coefficients out of 14 calculated

values, the one extra value is used to handle sr@02) for the solar zenith angle, a 2th
order polynomial (3 coefficients out of 8 calcuthtelues) for the line-of-sight nadir angle.

Total 15 coefficients for the geometry. The fittiogler for these coefficients is line-of-sight

nadir and then solar zenith.

The Air Mass Factors are given beginning with tingt fvavelength (for NO2 only), the first
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reference scenario, the first azimuth angle, heighie (0 km), the first albedo value (5%),
the first aerosol scenario (maritime) and the figarameter of the geometrical
parameterisation. They run first over the geomatraoefficients, then over aerosol type,
then albedo value, then height values, then azirmaothes, then the reference scenarios and
finally the wavelengths giving a total of 109200uess (26*5*7*4*2*15 = 109200) for NQ

15.6.18BIAS Slant Path Factor Look-Up Table File
Used for BIAS component of the Level 2 processing.

FILE ID: SCI_PF2_AX

TYPE: Auxiliary

USE: Level 2 processing

UPDATED: infrequently

SIZE: MPH(1247 bytes) + SPH(378 bytes) + GADS (1b9tes) =
approx. 2.7kbytes.

15.6.18.1Format
The high-level format of the file is shown below.

Table 15.6.18.1-1 - Schematic Structure of the BIASIant Path Factor
Look-Up Table File

MPH

SPH -Auxiliary Data SPH (defined in Volume 16) withl
DSDs:

DSD pointing to the Sant Path Factors LUT GADS

Slant Path Factors LUT GADS

15.6.18.1.1 Slant Path Factors LUT GADS
The format of the GADS is shown in the table below.
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Table 15.6.18.1.1-BIAS Slant Path Factors LUT GADS
N Description Units Byte Data | Dim.
Size Type
1 | Number of atmospheric levels 2 us
2 | Number of reference solar zeniths 2 us
3 | Reference solar zenith angles degrees 64 fl 16
4 | Slant path factors 1024 fl 256
Sze of Component: 1092

There are 16 reference solar zenith angles frono 8299 degrees. The number of
atmospheric levels must be the same as the egnivalember in the BIAS reference
atmosphere data set.

Slant path factors are stored as a function of spineric level and zenith reference, and they
are ordered first by reference zenith then atmaspheyel; total entries 16
* (17-1) = 256. Note the difference between layems levels. Thus, the number of levels
has to be reduced by one to give the total amduddita which is available per layer.

15.6.19 AAIA Rayleigh Correction Look-Up Table File
This file contains the Rayleigh Correction looktaple used for the AAIA
preprocessing step of the Level 2 processing.

FILE ID: SCI_RC2_AX

TYPE: Auxiliary

USE: Level 2 processing

UPDATED: infrequently

SIZE: MPH(1247 bytes) + SPH(378 bytes) + GADS (42Bgtes) = approx.

44kbytes.

15.6.19.1Format

The high-level format of the file is shown below.
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Table 15.6.19.1-1 - Schematic Structure of the AAIRayleigh Correction
Look-Up Table File
MPH
SPH -Auxiliary Data SPH (defined in Volume 16) withl
DSDs:
DSD pointing to the AAIA Rayleigh Correction Look-Up
Table GADS
AAIA Rayleigh Correction Look-Up Table GADS
15.6.19.1.1 AAIA Rayleigh Correction Look-Up Table GADS
The format of the GADS is shown in the table below.
Table 15.6.19.1.1-AAIA Rayleigh Correction Look-Up Table GADS
N Description Units Byte Data Dim.
Size Type
1 | Number of reference heights - 2 us 1
2 | Number of reference wavelengths - 2 us 1
3 | Number of reference albedos - 2 us 1
4 | Number of azimuth harmonics - 2 us 1
5 | Number of coefficients in solar zenith angle - 2 us 1
parameterisation
6 | Number of coefficients in line-of-sight nadir angle - 2 us 1
parameterisation
Reference heights km 44 fl 11
Reference wavelength nm 8 fl 2
Reference albedos - 32 fl 8
10 | Rayleigh reflectance coefficient, first harmonic Sr-1 33792 do 4224
11 | Rayleigh reflectance coefficient, second harmonic Sr-1 4224 do 528
12 | Rayleigh reflectance coefficient, third harmonic Sr-1 4224 do 528
Sze of Component: 42336

The reference albedos are given from 0.0 to 0.9@ptal of 8 entries. The reference
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wavelengths are 340 nm and 380 nm.

To reduce the size of the Raleigh refectance Iqokalle, geometric angles are not used
directly in the database, but they are parametérisging polynomial fits. The
parameterization scheme for this table has a Sthrquolynomial (6 coefficients out of 14
calculated values) for the solar zenith cosine ddpece and a third order polynomial (4
coefficients out of 8 calculated values) for theelof sight nadir cosine dependence.

The azimuth dependence is in the form of an amalyturier series in the cosine of the
azimuth angle -- for Rayleigh scattering just thielens in the series are required. Twenty-
four zenith angle coefficients are specified focke@darmonic; a total of 72 coefficients for
the geometry. The fitting order for these coeffitgeis first line-of-sight nadir polynomial,
and then the solar zenith polynomial fitting.

The Rayleigh reflectance coefficients for the finstrmonic are given beginning with the
first wavelength, the first height and the firstrgmeter of the double zenith-angle
parameterisation. They run first over the geomalrapefficients, then over albedo, then
over height and then over wavelength giving a tofafl224 values (24*8*1*21 = 4224).
The second and third harmonics do not have an aldedendency. The ordering (except for
the albedo) is similar to that for the first harrimrmiving a total of 528 values (24*11*2 =
528) for harmonic 2 and 3.

15.6.20 Static parameters for the level 2 off-line productnitialization file
This SCI_IN__AX file is used to specify the follavg parameters for the level
2 off-line product:

a overall control of the level 1b to 2 processinginha

o DOAS/BIAS fitting specifications (windows, referenspectra, fitting
control, etc.),

parameters controlling the LUTSs,

parameters controlling cloud fitting and aerosdidator algorithms.
Limb retrieval specifications.

etc.

000D

The GADS of the initialisation file for the stati@arameters is a block of ASCII
data formated with XML representing thestatic pagters of the level 1b to 2
processing. The position of the parameters in thik Xle is arbitrary.
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15.6.20.1Format
The high-level format of the file is shown below.

Table 15.6.20.1-1 - Schematic Structure of the SAON AX File
MPH

SPH -Auxiliary Data SPH (defined in Volume 16
with 1 DSDs:

DSD pointing to the Static Parameter GADS

Static parameter of the Level2 off-line Processar
GADS

15.6.20.1.1 Static Parameter of the Level 2 off-line Proce$3ADS
The format of the GADS is shown in the table below.

Table 15.6.20.1.1-Btatic parameter of the Level2 off-line ProcessabDS

N Description Units Byte Data Dim.
Size Type
1 | Xml text of the initialisation file which covers the - variable | var. var.

complete range of static parameters (the presentzs
is an estimation)

Size of Component: Variable

The static parameter GADS has a variable size qgivan the SPH.
The size does not change from one orbit to therpthd changes with different processor
versions.

15.6.21 ECMWEF Data Files
The SCIAMACHY processors require the ECMWF dalesti These files are
common to many instruments and are hence defm®olume 16.

15.6.22 Orbit State Vectors
The Orbit State Vectors files available from tl@S-or from the DORIS data are
defined in Volume 16.
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i

15.7 PRODUCT SUMMARY SHEETS

The data on the following pages is extracted frdme product summary

information contained in the DDT data base.
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SCIAMACHY Level 0
PRODUCT ID
PRODUCT NAME
DESCRIPTION

APPLICATIONS
DELIVERY TIME

COVERAGE
THROUGHPUT

PRODUCT SIZE
GEOMETRICAL SAMPLING
GEOMETRIC RESOLUTION

GEOMETRIC ACCURACY

RADIOMETRIC RESOLUTION

RADIOMETRIC ACCURACY
AUXILIARY DATA
ALGORITHMS USED
NOTES

SCI_NL__OP
SCIAMACHY Level 0

This data consists of time ordered AISPs contaisimectra measured
from light transmitted, backscattered or refledtgdrace gases in the
atmosphere.

Archived product forming basis for all higher leygbcessing

NRT version available from PDHS within 3 hours froata take.
OFL (fully consolidated) version available from thRAC starting 2
weeks after data take.

full orbit, nadir and limb measurements

1 product per orbit (100'); 400 kbps instrumentdate.
max: 323 MB per orbit

Limb: samples atmosphere between 1 and 100 km.

Nadir spatial resolution = typically 60 km (acrdszck) x 30 km
(along track) --depends on scan speed and integrathe Limb
spatial resolution = 3 km vertical Occultations kr8 vertical

Information not available

spectral resolution: 0.24 to 1.5 nm, depends ontsgleange coded
on 16 or 24 bits/sample

N/A

Orbit State Vectors; SBT/UTC Time conversion pargare
Satellite positioning, UTC time conversion

produced systematically
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SCIAMACHY Geolocated and Calibrated Spectra

PRODUCT ID
PRODUCT NAME

DESCRIPTION

APPLICATIONS

DELIVERY TIME

COVERAGE

THROUGHPUT

PRODUCT SIZE

GEOMETRICAL SAMPLING

GEOMETRIC RESOLUTION

GEOMETRIC ACCURACY
RADIOMETRIC RESOLUTION

RADIOMETRIC ACCURACY

ALGORITHMS USED

NOTES

SCI_NL__1P
SCIAMACHY Geolocated and Calibrated Spectra

This is the base level 1B product for SCIAMACHY andludes
calibrated spectra, calibration and housekeepifggrimation. Calibration
data has been extracted from the raw data stredris atored separately
in the instrument specific header. Additional gealion information is
also associated with each measurement. The spketrselves have been
calibrated from on-board auxiliary data.

Calibrated product is basis for Level 2 generation

NRT product available from PDHS within 3 hours frdata take. OFL
(fully consolidated) product available from the B«P starting 2 weeks
after data take ( not LRAC anymore since Dec 2004)

full orbit, nadir and limb measurements
1 product per orbit
max. size approt00MBytes per orbit

Limb: samples atmosphere between 1 and 100 km.

Nadir spatial resolution = typically 60 km (acraszck) x 30 km (along
track) --depends on scan speed and integrationltime spatial
resolution = 3 km vertical Occultations = 3 km veat

information not available

coded on 16 or 24 bits/sample spectral resolufd¥ to 1.5 nm, depends
on spectral range

Sun normalized radiometric accuracy: 2-3 % (unpzdak light); 3-4%
polarized light. Relative radiometric accuracy <.18pectral accuracy
0.005 to 0.035 nm.

Extraction / processing / calibration of auxiliatgta;
Validation/monitoring of critical instrument paratees through analysis
of auxiliary and measurement data; Processinghit/ @eometry data;
Spectral and radiometric calibration of scene dgttaylight correction;
Polarization correction; Processing of spectrabtciance data (noise
assessment);

produced systematically from Level O data
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SCIAMACHY Vertical Column Amounts

PRODUCT ID
PRODUCT NAME

DESCRIPTION

APPLICATIONS

DELIVERY TIME

COVERAGE

THROUGHPUT

PRODUCT SIZE

GEOMETRICAL SAMPLING

GEOMETRIC RESOLUTION

GEOMETRIC ACCURACY
RADIOMETRIC RESOLUTION
RADIOMETRIC ACCURACY

AUXILIARY DATA

ALGORITHMS USED

NOTES

SCI_NL__2P
SCIAMACHY Vertical Column Amounts

This product contains geophysical Trace Gas ColDmsities,
Cloud Top Height and Cover, as wellas Aerosol Apson
Indicator values resulting from the processinghef 8CI_NL__1P
product measurements.

Measurement of ozone and other atmospheric coestgfor
meteorology and climatology

NRT product available from PDHS within 3 hours frdata take.
OFL (fully consolidated) product available from tRAC starting 3
to 4 weeks after data take.

full orbit, nadir and limb measurements
1 product per orbit
max. size of approx. 6 MBytes per orbit

N/A

Nadir spatial resolution = typically 60 km (acraszck) x 30 km
(along track) --depends on scan speed and integrane Limb
spatial resolution = 3 km vertical Occultations k8 vertical

information not available
N/A
N/A

Summary Quality ADS (SQADS) Geolocation ADS (LADS)
Geolocation of the Ground Pixels ADS

Preprocessing of a priori information Processingtafospheric
initial guess profile data; Processing of obsengegmetry data
Preparation of input data for fitting process Retail of
geophysical target qualities Noise assessment

produced systematically from Level 1B data
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SCIAMACHY Level-2 Off-line product

PRODUCT ID
PRODUCT NAME

DESCRIPTION

APPLICATIONS

DELIVERY TIME

COVERAGE

THROUGHPUT

PRODUCT SIZE

GEOMETRICAL SAMPLING

GEOMETRIC RESOLUTION

GEOMETRIC ACCURACY

RADIOMETRIC RESOLUTION
RADIOMETRIC ACCURACY

AUXILIARY DATA

ALGORITHMS USED

NOTES

SCI_OL__2P
SCIAMACHY Level-2 Off-line product

This product contains geophysical trace gas coluamasprofiles,
and other geophysical parameters including theiresponding
errors, plus a number of additional diagnosticsliuflags and
intermediate results resulting from the off-lin@gessing of the
SCI_NL__1P product measurements.

Measurement of ozone and other atmospheric coestgior
meteorology and climatology

Fully consolidated product available from the PA&ting 3 to 4
weeks after data take.

full orbit, nadir, limb and occultation measurengent

1 product per orbit

max. size of approx. 18 MBytes per orbit

N/A

Nadir spatial resolution = typically 60 km (acraszck) x 30 km
(along track) --depends on scan speed and integrathe Nadir
spatial resolution = 920 m along track Limb spatislolution = 3
km vertical Occultations = 3 km vertical

information not available
N/A
N/A

Summary Quality ADS (SQADS)

State Geolocation ADS (LADS)

States of the product ADS

Geolocation of the Nadir ground pixels ADS
Geolocation of the Limb / Occultation measureméids

Preprocessing of a priori information , Processihigtmospheric
initial guess profile data;

Processing of observing geometry data, Preparafiorput data
for fitting process Retrieval of geophysical targatlities, Noise
assessment

produced off-line from Level 1B data
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SCIAMACHY Selected Vertical Column Amounts for Meteo Users

PRODUCT ID

PRODUCT NAME

DESCRIPTION

APPLICATIONS

DELIVERY TIME

COVERAGE

THROUGHPUT
PRODUCT SIZE

GEOMETRICAL SAMPLING

GEOMETRIC RESOLUTION

GEOMETRIC ACCURACY

RADIOMETRIC RESOLUTION

RADIOMETRIC ACCURACY
AUXILIARY DATA
ALGORITHMS USED

NOTES

SCI_RV__2P
SCIAMACHY Selected Vertical Column Amounts for
Meteo Users
This Level 2 SCIAMACHY product contains selected

vertial column amounts of the NRT Vertical Column
Amounts product.

For NRT enviromnental monitoring
Available 3 hours after data acquisition from tHzHS.
full orbit

1 product per orbit (approx. 100 minutes)

approx. 200 kB per orbit

Limb: samples atmosphere between 1 and 100 km.

Nadir spatial resolution = typically 60 km (acraszsck) x
30 km (along track) --depends on scan speed and
integration time Limb spatial resolution = 3 km tiesil
Occultations = 3 km vertical

information not available

Nadir spatial resolution = typically 60 km (acrdszck) x
30 km (along track) --depends on scan speed and
integration time Limb spatial resolution = 3 km tieal
Occultations = 3 km vertical

N/A

Orbit State Vectors; SBT/UTC time conversion partarse
Geolocation of the Ground Pixels ADS

information not available

Produced systematically from the NRT Level 2 Vetic

Column Amounts product. May be converted to BUFR
format outside the PDS for distribution to Meteenss
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DISTRIBUTION LIST
NAME COPY NAME COPY
GEO-INFO LIBRARY X ESTEC 1X
ESRIN 1X
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