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S C I A M A C H Y   

B I - M O N T H L Y  R E P O R T   

M A Y  -  J U N E  2 0 1 1  

 

1 INTRODUCTION  

The SCIAMACHY Bi-Monthly report documents the current status and recent changes to 

the SCIAMACHY instrument, its data processing chain, and its data products.  

The Bi-Monthly Report (hereafter BMR) is composed of analysis results obtained by 

IDEAS, combined with inputs received from the different groups working on 

SCIAMACHY operation, calibration, product validation and data quality. 

The first part of the report is dedicated to Instrument Configuration and Performance. It is 

composed of contributions from SOST-DLR, SOST-IFE and SRON. The remainder of 

the report is dedicated to Level 1b and Level 2 performance assessment and is generated 

by ESA/ESRIN IDEAS with contributions from ESA/ESTEC PLSO and DLR-IMF. 

 

The structure of the report will be in constant evolution through the ENVISAT mission, 

as experience with SCIAMACHY data and quality control grows. 

1.1 Scope 

The main objective of the BMR is to give, on a regular basis, the status of SCIAMACHY 

instrument performance, data acquisition, results of anomaly investigations, calibration 

activities and validation campaigns.  

 

The BMR is composed of the following six sections: 

¶ Summary; 

¶ Instrument Configuration and Performance; 

¶ Degradation monitoring and correction; 

¶ Data Availability Statistics; 

¶ Level 1 Product Quality Monitoring; 

¶ Level 2 NRT and OFL Product Quality Monitoring; 

¶ Validation Activities and Results. 
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1.3 Acronyms and Abbreviations 

ADC Analogue to Digital Converter 

ADF Auxiliary Data File 

ANX Ascending Node Crossing 

AOCS Attitude and Orbit Control System 

APSM Aperture Stop Mechanism 

ASM Azimuth Scan Mechanism 

ATC Active Thermal Control 

BMR Bi-Monthly Report 

CA Corrective Action 

CCA Communication Area 

CTI Configurable Transfer Item 

DAC Digital Analogue Converter 

DLR-IMF Deutsches Zentrum fuer Luft- und Raumfahrt 

EOL End of Life 

ESM Elevation Scan Mechanism 

FAT Factory Acceptance Test 

FPN Fixed Pattern Noise 

HK Housekeeping 

HSM High Speed Multiplexer 

ICE Instrument Control Electronics 

ICU Instrument Control Unit 

IDEAS Instrument Data quality Evaluation and Analysis Service 

IECF Instrument Engineering and Calibration Facilities 

IOM Instrument Operation Manual 

LK1 Leakage Current Auxiliary File (SCI_LK1_AX) 

LLI  Life Limited Item 

LOS Line of Sight  

MCMD Macro Command 

MPH Main Product Header 

MPS Mission Planning Schedule 

NCWM Nadir Calibration Window Mechanism 

NDFM Neutral Density Filter Mechanism 

NIVR Netherlands Agency for Aerospace Programmes 

NNDEC Non-nominal Decontamination 

NRT Near Real Time 

OAR Observation Anomaly Report 

OBM Optical Bench Module 

OCM Orbit Control manoeuvre 

OCR Operations Change Request 

OFL Off-line 

OSDF Orbit Sequence Definition File 

OSV Orbit State Vector 
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PCF Product Control Facility 

PDHS Payload Data Handling Station (PDS) 

PDHS-E Payload Data Handling Station ï ESRIN 

PDHS-K Payload Data Handling Station ï Kiruna 

PDS Payload Data Segment 

PE1 Pixel to Pixel/ Etalon Auxiliary File (SCI_PE1_AX)  

PLSO Payload Switch OFF 

PMD Polarization Measurement Device 

QUADAS Quality Analysis of Data from Atmospheric Sounders 

QWG Quality Working Group 

SAA South Atlantic Anomaly 

SCIAMACHY Scanning Imaging Absorption Spectrometer for Atmospheric 

Chartography 

SCIAVALIG SCIAMACHY Validation and Interpretation Group 

SCICAL SCIAMACHY Calibration tool 

SEU Single Event Upset 

SLS Spectral Line Source 

SM Service Module 

SMR Sun Mean Reference 

SOST SCIAMACHY Operations Support Team 

SP1 Spectral Calibration Auxiliary File (SCI_SP1_AX) 

SU1 Sun Reference Auxiliary File (SCI_SU1_AX) 

SZA Sun Zenith Angle 

TC Thermal Control 

TCFoV Total Clear Field of View  

TOA Top of Atmosphere 

TRUE Tangent height Retrieval by UV-B Exploitation 

VCD Vertical Column Density 

WLS White Light Source 

WUR Wageningen University and Research 

YSM Yaw Steering Mode 
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2 SUMMARY  

¶ For the reporting period (orbits 47934 ï 48809) SCIAMACHY measurements 

were nominal with respect to planning. 

 

¶ During the reporting period, regular monthly calibrations were scheduled between 

orbits 
 

ü 48159-48163 (16/17-May-2011) 

ü 48590-48594 (15/16-Jun-2011) 

 

¶ During the reporting period, occultation measurements with the moon rising on 

the night side were executed between orbits  
 

ü 48101-48159 (12-May-2011 until 16-May-2011) 

ü 48536-48582 (11-Jun-2011 until 15-Jun-2011) 

 

¶ During the reporting period, one OCR was successfully implemented: OCR_51 

for the observation of Venus and Jupiter. 

 

¶ No TC adjustment was required. 
 

¶ SCIAMACHY instrument performances and productsô quality are checked on a 
daily basis, monitoring the operational data processing chains. Results are 

presented by means of Daily Reports published on-line. 

 

The Level 0 NRT daily reports can be accessed at the following address:  

  http://earth.eo.esa.int/pcs/envisat/sciamachy/reports/daily/Level_0/ 

 

The NRT and OFL Level 1b daily reports can be accessed at:  

http://earth.eo.esa.int/pcs/envisat/sciamachy/reports/daily/Level_1/ 

 

The Fast-Delivery and OFL Level 2 daily reports can be accessed at:  

  http://earth.eo.esa.int/pcs/envisat/sciamachy/reports/daily/Level_2/ 

 

¶ A web-page reporting anomalies in the SCIAMACHY data production is 

available at: http://earth.eo.esa.int/pcs/envisat/sciamachy/reports/anomalies/ 

 

¶ Maps of the monthly averaged column densities of O3, H2O, BrO and NO2 

generated from SCIAMACHY Level 2 consolidated version 5.01 products can be 

viewed on the ESA Product Control Service web page at 

 http://earth.eo.esa.int/pcs/envisat/sciamachy/reports/monthlymaps/nadir/ 

 
 

 

 

http://earth.eo.esa.int/pcs/envisat/sciamachy/reports/daily/Level_0/
http://earth.eo.esa.int/pcs/envisat/sciamachy/reports/daily/Level_1/
http://earth.eo.esa.int/pcs/envisat/sciamachy/reports/daily/Level_2/
http://earth.eo.esa.int/pcs/envisat/sciamachy/reports/daily/Level_2/
http://earth.eo.esa.int/pcs/envisat/sciamachy/reports/anomalies/
http://www.doas-bremen.de/scia_data_browser.htm?gas=bro&view=nh&year=2007&month=5
http://earth.eo.esa.int/pcs/envisat/sciamachy/reports/monthlymaps/nadir/
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3 INSTRUMENT CONFIGURA TION AND 

PERFORMANCE  

3.1 In-Flight Status and Performance 

Detailed operations, planning and instrument status information can be found on the 

website of the SCIAMACHY Operations Support (SOST) under 

http://atmos.caf.dlr.de/projects/scops/. These pages are maintained on a daily basis and 

show the history and actual progress of the SCIAMACHY mission.  

3.1.1 Planned Operations and Measurements (SOST-DLR) 
 

The reporting period covers the orbits 47934 (ANX = 01-May-2011, 01:38:59.750) to 

48809 (ANX = 30-Jun-2011, 23:22:58.976). Two OSDFs specified the planning baseline. 

Since the planning was cycle oriented, both OSDFs cover a much wider period. 
 

 
 

Table 3.1: SCIAMACHY OSDF planning file from April/May  ï July 2011, including the reporting 

period. 
 

Measurements were nominal, i.e. timelines executed limb/nadir sequences with wide 

swath settings on the dayside of the orbit. Each month they were interleaved with 2 

blocks of 14-15 orbits each where the limb state was replaced by the 

limb_mesosphere_thermosphere state (see below). In-flight calibration and monitoring 

measurements occurred on daily, weekly and monthly timescales. Regular monthly 

calibration was scheduled between orbits 
 

¶ 48159-48163 (16/17-May-2011) 

¶ 48590-48594 (15/16-Jun-2011) 
 

The moon was in the limb TCFoV between orbits 
 

¶ 48099-48193 (12-May-2011 until 19-May-2011) 

¶ 48525-48613 (11-Jun-2011 until 17-Jun-2011) 
 

Occultation measurements with the moon rising on the night side could be executed 

between orbits 
 

¶ 48101-48159 (12-May-2011 until 16-May-2011) 

¶ 48536-48582 (11-Jun-2011 until 15-Jun-2011) 

http://atmos.caf.dlr.de/projects/scops/
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Four blocks of limb_mesosphere_thermosphere measurements were scheduled. 
 

 
 

Table 3.2: Scheduled limb_mesosphere_thermosphere measurements in May ï June 2011. 
 

 

One OCR was successfully implemented. This was 
 

¶ OCR_051 (observation of Venus and Jupiter in 2011): Between orbits 47994-

47999 (05-May-2011, Venus) and orbits 48069-48074 (10-May-2011, Jupiter) 

thebright planets Venus and Jupiter were observed. The measurement of both 

planets started at an altitude of 100 km and an azimuth of 0° about 4 minutes after 

sunrise. The implemented observation procedure was the one-scan approach as for 

Venus in March 2009 (OCR_037). 
 

3.1.2 Instrument Measurement Status (SOST-DLR) 
 

The final flight status as from 10-Jan-2011 remained unchanged.  
 

3.1.3 Executed Operations and Measurements (SOST-DLR) 
 

Measurements and instrument availability  
 

The OSDF planning file has been scheduled as requested except for one period: 
 

¶ Orbit 48302-48325 (26-May-2011 until 28-May-2011): SCIAMACHY was 

transferred to STANDBY triggered by a Single Event Upset (SEU). 
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Figure 3.1: Current instrument availability status including the reporting period. 
   

 

 

Detector thermal adjustment (TC) 
 

No TC adjustment was required. The TC settings remained at  
 

¶ DAC1 = 0.53 W 

¶ DAC2 = 0.50 W 

¶ DAC3 = 0.00 W  

 

 

APSM/NDFM health checks & PMD ADC cal 
 

In the reporting period 1 APSM/NDFM health check and 2 PMD ADC calibrations were 

executed. All showed nominal results. 

 

Orbit ANX Result Orbit ANX

n.a. n.a. n.a. 48296
26-May-2011

07:39:44

48798
30-Jun-2011

06:20:08
ok 48799

30-Jun-2011

07:56:16

APSM/NDFM PMD ADC

 
 

Table 3.3: APSM/NDFM health check and PMD ADC calibration. 
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Special Monitoring Activities 
 

Between orbits 48785-48788 (29-Jun-2011), Non-Nominal Telemetry (NNTM) was 

scheduled for the execution of state ID 65. This delivered ASM/ESM scanner motor 

currents (HK telemetry parameters I0116, I0117, I0118, I0126, I0127, I0128) with a time 

resolution of 1 sec. The parameters are used for scanner monitoring (once per year 

starting with the mission extension in 2008). 

 

Anomalies 
 

One major and one minor instrument anomaly had occurred: 
 

¶ Orbit 48302-48325 (26-May-2011 until 28-May-2011): A transfer to STANDBY 

due to a PMTC_Tx buffer overflow, followed by a PMTC driver timeout anomaly, 

was likely caused by a Single Event Upset (SEU). In total measurement data for 

23 orbits could not be generated as planned. The same anomaly had occurred on 

22-Mar-2011. 

¶ Orbit 48590 (15-Jun-2011): Because of the lunar eclipse the Sun Follower failed 

to track the moon at the beginning of the moon pointing state ID56 (mop01). 

About 3 sec later the moon was acquired successfully and the state was executed 

as planned.  

 

 
 

Table 3.4: Instrument and platform anomalies from May ï June 2011.  
 

 

Data Quality 
 

The period with reduced data quality is caused by the anomaly which transferred 

SCIAMACHY to a mode lower than MEASUREMENT. Returning to a stable thermal 

status (ATC/TC) required a certain time. 

 

 
 

Table 3.5: Periods with degraded data quality from May ï June 2011.  
 

3.1.4 Performance Monitoring - System (SOST-DLR) 

Detector and OBM temperatures are monitored according to the requirements of the IOM 

[1] . It requests to ensure that the average temperature per orbit remains within the 

specified limits. 
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Detector temperatures 
 

For each detector the average temperatures per orbit are determined from HK telemetry 

parameters. Figure 3.2 displays the temperatures of all 8 detectors. Colour coding is as on 

the operational monitoring website, i.e. data from orbits with HK telemetry coverage > 

90% are shown in red, for < 90% in green. Minimum/maximum values per orbit are 

indicated as vertical bars. The temperature limits of each detector are shown as horizontal 

lines. 
 

The temperatures of channels 1-3 and 6-8 were in limits over the entire reporting period. 

Channels 4 and 5 exceeded their upper limits. This behaviour has been discussed with 

calibration and retrieval experts and is currently considered uncritical.  

 

OBM temperatures 

 

The average OBM temperature per orbit is determined from specific HK telemetry 

parameters. In addition power readings for the ATC heaters are monitored. Temperatures 

and ATC heater powers are given in Figures 3.3 and 3.4. Colour coding is as in Figure 

3.2. 
 

OBM temperatures and ATC heater powers remained within limits during nominal 

operations. 

 

PMD ADC status 
 

The status of the PMD ADC is monitored according to the requirements of the IOM [1] . 

It requests to ensure that no glitches occur caused by an SEU. 
 

No PMD ADC glitches have been detected. 
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Figure 3.2: Detector temperatures. 
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Figure 3.3: OBM temperatures (top: derived OBM, middle: limb sensor, bottom: nadir sensor). 

 
Figure 3.4: ATC heater power (top: ATC limb, middle: ATC nadir, bottom: ATC Rad A).  
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LLI status 
 

Life Limited Items are monitored based on analysis of the 
 

¶ OSDF: This yields a predicted LLI usage. 

¶ Report format: This counts the actual LLI switches or used LLI cycles. No 

WLS/SLS burning times can be derived thereof. 
 

In addition, the in-flight usage of the cryogenic heat pipe is recorded. This subsystem has 

a limited number of cycles. Each decontamination increases the accumulated number of 

cycles by 1. 
 

At the end of the reporting period the fractional usage of the LLI relative to the allowed 

in-flight budget was (based on OSDF prediction)  
 

¶ NDFM: 0.62 

¶ APSM: 0.57 

¶ NCWM (sub-solar port): 0. 92 

¶ WLS (switches): 0.18 

¶ WLS (burning time): 0.34 

¶ SLS (switches): 0.08 

¶ SLS (burning time): 0.02 
 

For the NDFM and APSM the safety margin factor of 2 is no longer applied in the 

calculation of the fractional usage since it had been found acceptable to stay below the 

figures of the life-tests. How the relative LLI usage has accumulated since launch is 

illustrated in Figure 3.5. óEOLô assumes a total mission lifetime until end of 2013. 

 

 
 

Figure 3.5: Relative usage of LLIs. óEOLô is derived for a mission lifetime until 2013. For the NDFM 

and APSM no margin factors have been applied to derive the EOL relative usage.  
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Note that the NCWM usage exceeding 100% by the end of 2013 has been discussed with 

the SSAG and SQWG and is currently considered uncritical. Operations of the subsolar 

port, i.e. execution rates of subsolar states, remain unchanged. 
 

The number of cryogenic heatpipe cycles did not increase (no decontamination). The 

budget used remained at 40% of the allowed in-flight budget. 

 

Time reference 
 

The times quoted in all planning files refer to the reference orbit. Since the actual orbit 

differs from the reference orbit (e.g. orbit drift), the times given w.r.t. the reference orbit 

also do not reflect exactly the actual absolute times of events along the orbit (e.g. ANX, 

sunrise, sub-solar, moonrise, eclipse). The requirements for orbit maintenance may result 

in time differences of usually < ±10 sec. In some cases this value may even reach ±1 min, 

however. 

  

SOST monitors how the reference time deviates from the actual time. This is done by 

using the predicted time which comes very close to the actual = restituted time. If the 

predicted times are delayed with respect to the reference orbit, then the difference 

predicted ï reference time is > 0 sec; in the other case it is < 0 sec. 
 

Figure 3.6 displays the time difference predicted ï reference. Orbit manoeuvres cause 

distinct discontinuities.  

 

 
 

Figure 3.6: Time difference between predicted and reference time. 
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3.1.5 Performance Monitoring - Light Path (SOST-IFE) 

This section summarises the performance monitoring results for the two months time 

interval covered by this report. 

A more detailed description of the performance monitoring activities is given in the 

SCIAMACHY Bi-Monthly Report May-June 2008. 

3.1.5.1 Science Channel Averages 

One part of the SOST long-term monitoring activities is the trend analysis of 

measurements with the internal White Light Source (WLS) and of observations of the 

unobscured Sun above the atmosphere. In order to monitor the different SCIAMACHY 

light paths, solar measurements are taken in various viewing geometries: In 

limb/occultation geometry (via ASM and ESM mirrors), in nadir geometry (via the ESM 

mirror through the sub solar port), and via the so-called calibration light path involving 

the ASM mirror and the ESM diffuser. SCIAMACHY long-term monitoring comprises a 

regular analysis of these measurements. The plots displayed in Figure 3.7 show results of 

these monitoring activities for the time interval May to June 2011.  

Note that the reported channel averages are medians. The currently used scan angle 

correction is based on Version 6 radiometric key data. 

 

The light path monitoring results presented in this section may be regarded as a first step 

towards spectrally resolved monitoring factors (m-factors) which is produced based on 

fully calibrated data. 

Daily updated light path monitoring results can be found on the SOST or IUP web site 

(http://www.iup.uni-bremen.de/sciamachy/LTM/LTM.html). 

 

The following specific features can be identified from the light path monitoring results 

during the time interval of this report: 

 

¶ The instrument behaved as expected. 

¶ The throughput of all channels is still slightly increasing (but much slower than in 

the last reporting period). 

¶ Data gaps on 28-29 May result from an instrument anomaly. Furthermore, due to 

a temporary non-availability of the DDS receiver in Bremen some Level 0 NRT 

orbits are missing in June; the coverage is however still sufficient for monitoring. 

¶ The sudden drop in throughput on 2 June is caused by a solar eclipse. 

¶ The throughput in the UV (channels 1 & 2) currently increases by about 0.5% per 

month. 

¶ The minimum average throughput in channel 1 lies currently still at around 30% 

(for the limb light path). The throughput of the calibration light path is currently 

at about 78% in channel 1 and 79% in channel 2, similar to the previous reporting 

period. 

http://www.iup.uni-bremen.de/sciamachy/LTM/LTM.html
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¶ The overall degradation of channel 3 is still very small (2 ï 10%, depending on 

light path) compared to channels 1 and 2.  

¶ The throughput of channels 3 to 7 remained rather stable (on a sub-percent level) 

within the two months of this report.  

¶ A slight throughput decrease of about 0.5% is observed in channel 8. The 

throughput of channel 8 is currently still at about 70%. 
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Figure 3.7: Light path monitoring results May to June 2011 (medians). 
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3.1.5.2 Spectral light path monitoring results 

Starting from the Bi-Monthly report January-February 2010, spectral light path 

monitoring results have been replaced by corresponding m-factor results (based on fully 

calibrated Level 1 data) shown in Section 4. Nevertheless, the Level 0 based spectral 

monitoring data are still available via the SOST-IFE web site (see http://www.iup.uni-

bremen.de/sciamachy/LTM/LTM_spectral/LTM_spectral.html).  

 

3.1.5.3 PMD monitoring results 

The SCIAMACHY PMDs are monitored in a similar way as the science channels, but of 

course no channel averaging is performed. However, the results presented here are based 

on the same measurements as the science channel results (but using the PMD low gain 

signal), and they have been normalized to the same reference times as the spectral results.  

Figure 3.8 shows the PMD throughput variation for the whole time period between 2 

August 2002 and end of June 2011. Note that a constant dark signal for each of the PMDs 

has been assumed. To verify this assumption, Figure 3.8 also shows the variation of the 

PMD dark signal over time, which is usually quite low. 

 

Considering the broadband character of the PMDs, the observed PMD throughput 

changes are (except for PMD 4 and 7) very similar to those of the science channels.  

 

http://www.iup.uni-bremen.de/sciamachy/LTM/LTM_spectral/LTM_spectral.html
http://www.iup.uni-bremen.de/sciamachy/LTM/LTM_spectral/LTM_spectral.html
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Figure 3.8: PMD monitoring results August 2002 to June 2011.  
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4 DEGRADATION MONITORI NG AND 

CORRECTION  

Since Level 2 product version 5.01, a correction for the radiometric degradation of 

SCIAMACHY is included in the operational processing. This degradation correction is 

performed by so-called m-factors. An m-factor is defined as the ratio between a measured 

spectrum of a constant light source (typically the sun) at a certain time to a spectrum 

obtained for the same optical path at a reference time. M-factors therefore provide an 

end-to-end degradation correction for each individual light path. 

In general, mïfactors have an impact on the polarization correction and on the absolute 

radiometric calibration. The mïfactors for the science detectors are multiplicative factors 

to the absolute radiometric calibration of SCIAMACHY. The mïfactors for the PMDs 

influence in a non-linear way the polarization correction of SCIAMACHY. Currently, 

only the science channel m-factors are used in operational data processing. 

M-factors are regularly calculated by SOST-IFE and provided to ESA.  

 

More details on m-factors and also the m-factors themselves can be found on the IUP 

Bremen web site under http://www.iup.uni-bremen.de/sciamachy/mfactors. 

 

Figures 4.1 to 4.3 show plots of the science channel degradation (=1/m-factor) observed 

for each of the SCIAMACHY light paths (nadir, limb, calibration). The current plots 

cover the time range 2 August 2002 (reference time) to end of June 2011. 

For each science channel, the plots consist of three main areas: The central part is the 

contour plot of the degradation. On top of it is the median of the degradation over the 

detector pixels plotted, showing the overall behaviour of the channel. Right of the main 

area, the degradation of the last plotted day is shown. The grey bars in the plot are times 

of instrument unavailabilities (no data at all or the instrument was not in nominal state). 

The current status of the degradation can be summarised as follows: 

¶ The increase of throughput observed in the level 0 based monitoring data is also 

visible in the m-factor medians. The changes are however too small to be seen in 

the contour plots. 

¶ The throughput is below 40% over almost the whole limb light path in channel 1 

(i.e. below about 310 nm). In the nadir light path the throughput is lower than 

40% below about 270 nm. 

¶ The minimum throughput around 350 nm in channel 2 is currently about 50%. 

¶ The minimum throughput in channel 3 is currently about 80% (not considering 

the overlaps). 

¶ The throughput of channels 4 and 5 is rather stable over the whole spectral range 

(except for the overlaps). 

¶ Channel 6 shows a small throughput decrease at the lower wavelength edge, 

which is an indication for ice growth. 

¶ The throughput of channels 7 and 8 remains rather stable (except for dead/bad 

pixels). 
 

http://www.iup.uni-bremen.de/sciamachy/mfactors
http://www.iup.uni-bremen.de/sciamachy/mfactors/SciaLightPath_monitoring.jpg
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Figure 4.1: Degradation derived from m-factors August 2002 to June 2011 (nadir light path).  



  
SCIAMACHY  

Bi-Monthly Report  
May ã June 2011 
issue 1 revision 0  

 
page 28 of 87 

 

 

f   
 

 

 

 

    

 
Figure 4.2: Degradation derived from m-factors August 2002 to June 2011 (limb light path).  
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Figure 4.3: Degradation derived from m-factors August 2002 to June 2011 (calibr. light path). 
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5 DATA AVAILABILITY ST ATISTICS  

5.1 Downlink/Acquisition Performance 

For the reporting period, problems are known for the Level 0 products listed in Table 5.1. 

 

Day Filename Description 

09-05-2011 

SCI_NL__0PNPDK20110509_053727_000000003102_00192_48051_4568.N1 
SCI_NL__0PNPDK20110509_053727_000000003102_00192_48051_4570.N1 

SCI_NL__0PNPDK20110509_053727_000000003102_00192_48051_4571.N1 

SCI_NL__0PNPDK20110509_053727_000000193102_00192_48051_4569.N1 
SCI_NL__0PNPDK20110509_053213_000003003102_00192_48051_4567.N1 

Duplicates  

with incomplete size 

03-06-2011 

SCI_NL__0PNPDE20110603_040948_000000473103_00119_48409_6495.N1 

SCI_NL__0PNPDE20110603_040948_000000003103_00119_48409_6497.N1 

SCI_NL__0PNPDE20110603_040948_000000513103_00119_48409_6500.N1 
SCI_NL__0PNPDE20110603_040948_000000003103_00119_48409_6501.N1 

SCI_NL__0PNPDE20110603_040948_000000553103_00119_48409_6502.N1 

SCI_NL__0PNPDE20110603_040948_000000003103_00119_48409_6503.N1 
SCI_NL__0PNPDE20110603_040948_000000003103_00119_48409_6505.N1 

SCI_NL__0PNPDE20110603_040948_000000003103_00119_48409_6508.N1 

SCI_NL__0PNPDE20110603_040948_000000693103_00119_48409_6509.N1 
SCI_NL__0PNPDE20110603_041057_000000003103_00119_48409_6510.N1 

SCI_NL__0PNPDE20110603_041057_000000003103_00119_48409_6512.N1 

SCI_NL__0PNPDE20110603_041057_000000003103_00119_48409_6513.N1 
SCI_NL__0PNPDE20110603_041057_000000003103_00119_48409_6514.N1 

SCI_NL__0PNPDE20110603_041057_000000003103_00119_48409_6516.N1 

04-06-2011 

SCI_NL__0PNPDK20110604_115653_000000003103_00138_48428_4797.N1 
SCI_NL__0PNPDK20110604_115653_000000173103_00138_48428_4796.N1 

SCI_NL__0PNPDK20110604_111949_000060683103_00138_48428_4800.N1 Duplicate 

09-06-2011 

SCI_NL__0PNPDK20110609_095707_000000003103_00209_48499_4848.N1 

SCI_NL__0PNPDK20110609_095707_000000003103_00209_48499_4849.N1 
SCI_NL__0PNPDK20110609_095707_000001913103_00209_48499_4856.N1 

Duplicates  

with incomplete size 

Table 5.1: Level 0 products containing format errors or duplicated. 

 

5.2 Statistics on unconsolidated data (SCI_NL__0P, 

SCI_NL__1P)  

 

This paragraph reports the availability of NRT data on a monthly basis. The statistics in 

Figure 5.1 are based on Level 0 and Level 1 data inventoried in the ground segment. 

Unavailability periods due to instrument anomalies or satellite switch-offs are excluded. 

The gaps considered are only interfile gaps. Statistics of Level 1 NRT data production are 

calculated with respect to Level 0 product availability. 
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Figure 5.1: Statistics on available unconsolidated Level 0 and Level 1b products. 

 

5.3 Statistics on consolidated data 

In this Chapter an overview about operational off-line data (consolidated data) is 

provided.  

 

5.3.1 Anomalies on Level 0 consolidated data products 

In the past it had been reported by SOST-DLR that the SCIAMACHY consolidated Level 

0 data contain errors and are not complete. The following specific problems have been 

identified and are reported in detail in the technical notes [3] , [4] , [5] , [6] : 

 

¶ For one orbit there can be more than one consolidated Level 0 product. These 

products may be identical or different in content (disregarding the product type file 

counter).  

¶ Some orbits are not covered by consolidated Level 0 products although 

SCIAMACHY was operational. 

¶ Some orbits are covered by consolidated Level 0 products but the product duration 

does not comply with the actually planned and executed instrument operations in 

that particular orbit.  
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¶ Some consolidated Level 0 products exceed the Reed Solomon correction threshold 

and are flagged accordingly. The occurrence of Reed Solomon errors is non-

uniform.  

¶ Until late October/early November 2003 consolidated Level 0 data are hampered by 

an incorrect orbit number. 

 

More details on consolidated Level 0 anomalies can be found on the SOST web page, 

which contains a catalogue of available Level 0 consolidated data and description of 

errors (http://atmos.caf.dlr.de/projects/scops/data_availability/availability.html). 

 

The consolidation activity, reprocessing erroneous Level 0 data, has been completed up 

to year 2010. The overall goal is to achieve a Level 0 consolidated data ómaster setô that 

allows data reprocessing of improved data quality.   

5.3.2 Availability of consolidated SCI_NL__1P products 

 

SCIAMACHY Level 1b consolidated data are generated at D-PAC using the 

consolidated Level 0 products as input for processing. The available Level 1b off-line 

products on the D-PAC ftp-server are regularly checked for completeness, an overview 

for May and June 2011 is summarised here considering flight segment and ground 

segment anomalies. Note that also interfile gaps are considered, but no data gaps inside 

the products.  

 

The SCIAMACHY historic Level 1b data set from August 2002 to January 2010, 

processed with the previous processor version 6 and processing flag "R" 

(SCI_NL__1PR), initially migrated to a dedicated user account at D-PAC (scia1old on 

eoa-dp.eo.esa.int), was put off-line on November 2010. 

 

The operational SCIAMACHY Level 1b off-line data production (IPF versions 7.03 and 

7.04) with processing flag "U" (SCI_NL__1PU) is nominally accessible as before from 

the D-PAC FTP server (ftp-ops-dp.eo.esa.int, scia1usr account). The scia1usr account 

also hosts reprocessed Level 1b products generated with IPF version 7.03 for the full 

mission (from 02 August 2002 to 22 January 2010 orbit 41287). 

Science users are recommended to use the data set processed with the newest processor 

version 7. 

Access details can be obtained from the Earth Observation Helpdesk.  

 

The overall status of the SCIAMACHY consolidated Level 1b data set for the full-

mission as resulting from the reprocessing campaign and from the operational processing 

can be viewed at 

http://earth.eo.esa.int/pcs/envisat/sciamachy/full_mission_dataset/statusDPACL1OL.html 

 

 

http://atmos.caf.dlr.de/projects/scops/data_availability/availability.html
http://earth.esa.int/contactus/
http://earth.eo.esa.int/pcs/envisat/sciamachy/full_mission_dataset/statusDPACL1OL.html
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Month/Year  
Planned orbit 

range 

Number of 

products 

unavailable due 

to anomalies 

Number of 

unique 

products 

available at  

D-PAC 

Expected 

number of 

products 

(considering 

anomalies) 

Availability in 

percentage 

during month 

May 2011 47934-48378 22 423 423 97,77% 

June 2011 48379-48809 0 427 431 93.36% 

Table 5.2: Statistics on consolidated Level 1b products. 

 

5.3.3 Availability of consolidated SCI_OL__2P products 

 

SCIAMACHY Level 2 consolidated data are generated at D-PAC using the consolidated 

Level 1b products as input for processing. The Level 2 off-line products stored on the D-

PAC ftp-server are regularly checked for completeness; an overview for May and June 

2011 is reported in 

 

Figure 5.2 and Figure 5.3. For the reporting months, 419 and 424 Level 2 products are 

available respectively.  

 

Orbits missing in the plots indicate  

 

- Instrument unavailabilities (highlighted in red). 
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- Level 2 products not generated at D-PAC as a consequence of processing 

failures or missing inputs (either consolidated Level 0 or Level 1b files). 

Recovery of the missing products will be performed when possible. 

 

- Orbits sensed during monthly calibrations for which Nadir or Limb 

measurements were not planned. For the reporting months orbits 48160, 48161 

(16/05) and 48591, 48592 (15/06) were not processed up to Level 2 products. 
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Figure 5.2: SCIAMACHY Level 2 off -line data production at D-PAC for May 2011. 

 

Figure 5.3: SCIAMACHY Level 2 off -line data production at D-PAC for June 2011. 
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5.4 Statistics on reprocessed data 

5.4.1 Level 1b re-processing  

The full-mission reprocessing of the SCIAMACHY Level 1 data set with processor 

version 7.03 covering the time range from 02 August 2002 (orbit 2203) to the 

activation of the off-line forward processing (22 January 2010, orbit 41287) was 

completed in 2010. The re-processed IPF 7.03 Level 1b data set with processing flag 

U is available on the operational D-PAC FTP server (scia1usr account on ftp-ops-

dp.eo.esa.int). Access details can be obtained contacting the Earth Observation 

Helpdesk. 

SCIAMACHY consolidated Level 1 products generated with IPF version 7.03 during 

the last full-mission reprocessing campaign were found affected by incorrect 

calibrations impacting the data quality. Following instrument decontamination 

periods between 2002 and 2009 the dead and bad pixel mask was not properly 

updated. Further, the solar calibration presents wrong mirror position of the ASM for 

year 2002 and missing updates of the D0 SMR along the entire mission. Part of the 

affected products was removed from the D-PAC FTP server. Removal will be 

completed and a new reprocessing campaign with IPF 7.04 adopting correct auxiliary 

files will be performed in the coming months. The operational forward Level 1b data 

production from orbit 43347 (Jan. 2010) is not affected. 

The overall status of the SCIAMACHY consolidated Level 1b data set for the full-

mission hosted at D-PAC as resulting from the reprocessing campaign and from the 

operational processing can be accessed at:  

http://earth.eo.esa.int/pcs/envisat/sciamachy/full_mission_dataset/statusDPACL1OL.html 

Currently, 582 Level 1b consolidated products for years 2002-2010 result to be 

missing at D-PAC for unavailable or corrupted Level 0 inputs. The following table 

summarizes for every year of the mission the number of orbits planned, orbits lost for 

instrument unavailability, and the number of Level 1b products missing for 

processing failures or incorrect transfer of input files. 

 

 

 

 

 

http://earth.esa.int/contactus/
http://earth.esa.int/contactus/
http://earth.eo.esa.int/pcs/envisat/sciamachy/full_mission_dataset/statusDPACL1OL.html
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 Orbits  

Year  Planned  
SCIAMACHY 

off  

Ground 

Segment 

Unavailability  

Missing  

2002  2176  229  N/A 131 

2003  5224  447  N/A 64 

2004  5238  144  N/A 99 

2005  5226  65  N/A 132 

2006  5225  377  N/A 53 

2007  5224  181  N/A 50 

2008  5240  77  N/A 20 

2009  5224  165  13 26 

2010  5229  239  11 8 

Total  44006  1924 24 583 

Table 5.3: Statistics on consolidated Level 1b products for the full -mission. 

 

5.4.2 Level 2 re-processing  

The full-mission reprocessing of SCIAMACHY consolidated Level 2 data with the 

new processor version 5.01 was commenced at D-PAC end July 2010. Level 2 

version 5.01 data have been processed sequentially and made available progressively 

on the usual FTP account at DPAC (sciaol2usr on the ftp-ops-dp.eo.esa.int server). 

The reprocessing activity involves SCIAMACHY data products for the time range 

from 02 August 2002 (orbit 2203) to 22 January 2010 (orbit 41287). At the beginning 

of September 2010, the SCIAMACHY Level 2 reprocessing was discontinued on the 

basis of results from the preliminary validation activities. While most of the new and 

updated geophysical parameters show very good to acceptable quality, Carbon 

Monoxide (CO) did fail the validation: the CO column densities contained in 

SCIAMACHY Level 2 version 5.01 products are of unreliable quality. Users shall not 

use the CO information in its current implementation.  

The Level 2 reprocessed data set version 5.01 (SCI_OL__2PU) is available for the 

time range from August 2002 to August 2004. 

Operational SCIAMACHY Level 2 data products (version 5.01) from the off-line 

forward processing are nominally accessible as before starting from sensing orbit 

41287. 

Please note that a new Level 2 processor fixing the shortcomings identified in the 

Level 2 processing is being currently tested and will be soon activated for the 
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operational Level 2 forwards processing. A new Level 2 reprocessing for the full-

mission will be scheduled afterwards. 

All the Level 2 files with processing stage flag R (SCI_OL__2PR from August 2002 

to January 2010) generated with the previous processor version 3.01 were migrated to 

the account sciaol2old of the D-PAC FTP server (ftp-ops-dp.eo.esa.int). This data set 

will remain available to the users up to completion of the new full -mission 

reprocessing. 

Access details can be obtained contacting the Earth Observation Helpdesk.  

 

http://earth.esa.int/contactus/
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6 LEVEL 1 PRODUCT QUALIT Y MONITORING  

6.1 Processor Configuration 

6.1.1  Version 

 

The IPF currently in use at Kiruna and ESRIN PDHS for the operational processing of 

near-real-time SCIAMACHY Level 1b data is version 7.04 since 15 June 2010. The same 

IPF is adopted at D-PAC for the forward processing of Level 1b off-line data and was 

activated since acquisition data from 17 June 2010, orbit 43375.  

 

IPF 7.04 was developed in the frame of the ENVISAT 2010+ mission extension project 

which implemented the lowering of the satelliteôs orbit to extend the mission until end 

2013. SCIAMACHY orbit change manoeuvres were successfully executed in October 

2010. Details can be found on the ESA news available at 

 

 http://earth.esa.int/object/index.cfm?fobjectid=6999 

http://earth.esa.int/object/index.cfm?fobjectid=7024 

http://earth.esa.int/object/index.cfm?fobjectid=7223 

 

IPF 7.04 did not introduce evolution aspects in the algorithm compared to prior IPF 7.03, 

but just updated the CFI library to version 5.8.1 (http://eop-

cfi.esa.int/CFI/Registration.html). No format change has been introduced in the new 

Level 1b product version 7.04. 

 

Starting from the operational Level 1b data version 7.03, a new type of limb state is 

available; Mesospheric Limb Measurements (state ID 55) are performed scanning 

altitudes between 60 and 150 km. The measurements are performed instead of "normal" 

limb states for 30 orbits every month split on two separate days. The operational Level 2 

processor does not process these scientific Mesospheric Limb Measurements.  

 

The radiometric degradation of SCIAMACHY can be compensated using m-factors, 

calculated from the new NRT Level 1b data. M-factors are not part of the Level 1b 

product and are not used at present in the Level 0-1b processing itself. They are applied 

in the Level 2 data processing. The mïfactors are provided by an external database 

accessible at http://www.iup.uni-bremen.de/sciamachy/mfactors/.  

 

The corresponding Product Specification is Volume 15 issue 3L version 1.1 [2] . This 

document is available at 

http://earth.eo.esa.int/pub/ESA_DOC/ENVISAT/Vol15_Sciamachy_3L_1.1.pdf 

 

The Product Quality Disclaimer at  

http://earth.esa.int/object/index.cfm?fobjectid=6999
http://earth.esa.int/object/index.cfm?fobjectid=7024
http://earth.esa.int/object/index.cfm?fobjectid=7223
http://www.iup.uni-bremen.de/sciamachy/
http://www.iup.uni-bremen.de/sciamachy/mfactors/
http://earth.eo.esa.int/pub/ESA_DOC/ENVISAT/Vol15_Sciamachy_3L_1.1.pdf
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http://envisat.esa.int/dataproducts/availability/disclaimers/SCI_NL__1P_Disclaimers.pdf 

is updated corresponding to the IPF version 7.03 and describes known artefacts as well as 

major improvements with respect to the previous IPF versions. 

 

Table 6.1 gives a brief overview of changes implemented in the SCIAMACHY Level 0 

to Level 1b processing baseline compared to prior processor versions. 

 

IPF 

Version 

Description Proc 

Centre 

Date Start 

Orbit  

7.04 

In view of the ENVISAT 2010+ 

mission extension requiring the 

lowering of the satelliteôs orbit, the 

new IPF 7.04 was developed without 

introducing changes in the algorithm 

but updating the CFI library to 

version 5.8.1. 

D-PAC 17-JUN-2010 43375 

PDHS-E 15-JUN-2010 43355 

PDHS-K 15-JUN-2010 43347 

   

7.03 

Following changes are implemented 

with IPF 7.03: 

¶ Degradation correction using m-

factors implemented in 

SciaL1c. 

¶ Improved spectral stray light 

correction using a matrix 

approach in channel 2. 

¶ Mesospheric Limb Measurements 

included in the Limb MDS. 

¶ Correction of the Scanner 

encoding values. 

D-PAC 22-JAN-2010 41287 

PDHS-E 04-FEB-2010 41479 

PDHS-K 04-FEB-2010 41472 

   

6.05 

No evolution in the algorithm has 

been introduced with IPF 6.05 but the 

processor was ported from AIX to 

LINUX operating system. 

D-PAC 05-OCT-2009 39634 

PDHS-E 29-SEP-2009 39633 

PDHS-K 29-SEP-2009 39639 

   

6.03 

The following changes are 

implemented with IPF 6.03 

¶ New pointing correction (new 

SCI_LI1_AX) 

¶ Updated of the ESA CFI (5.6) 

software 

¶ Correction of a non compliancy 

report, impacting the Leakage 

GADS in the consolidated data 

processing chain (channels 6-8) 

D-PAC 04-JUL-2007 27937 

PDHS-E 19-JUL-2007 28153 

PDHS-K 19-JUL-2007 28145 

   

Table 6.1: Processor version and main changes. 

http://envisat.esa.int/dataproducts/availability/disclaimers/SCI_NL__1P_Disclaimers.pdf
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6.1.2 Anomalies 

SCIAMACHY consolidated Level 1 products generated with IPF version 7.03 during the 

last full-mission reprocessing campaign were found affected by incorrect calibrations 

impacting the data quality.  

 

Following instrument decontamination periods between 2002 and 2009 the dead and bad 

pixel mask was not properly updated. Further, the solar calibration presents wrong mirror 

position of the ASM for year 2002 and missing updates of the D0 SMR along the entire 

mission. 

 

Part of the affected products was removed from the D-PAC FTP server. Removal will be 

completed and a new reprocessing campaign with IPF 7.04 adopting correct auxiliary 

files will be performed in the coming months. The operational forward Level 1b  data 

production from orbit 43347 (Jan. 2010)  is not affected. 

 

6.2 Auxiliary Data Files 

For operation of the SCIAMACHY Level 1 processor, a set of auxiliary files as input is 

required. One subset of these auxiliary files usually changes only in correspondence with 

a new IPF version, namely the Initialisation file (SCI_LI1_AX) and the Key Data file 

(SCI_KD1_AX).  

 

Table 6.2 lists the actual Key Data File and Initialisation File used with IPF 7.03. 

 

Table 6.2: Key Data and Initialisation configuration 

SCI_KD1_AXNIEC20091126_123849_20020301_000000_20991231_235959 

SCI_LI1_AXNIEC20091126_125714_20020701_000000_20991231_235959 

 

Another subset of auxiliary files is the in-flight calibration data files, which are generated 

when calibration measurements are included in the set of Level 0 data to be processed.  

 

Four types of in-flight calibration auxiliary files exist: 

¶ Leakage Current Calibration (SCI_LK1_AX - updated on orbital basis) 

¶ Solar Reference Spectrum (SCI_SU1_AX - updated on daily basis) 

¶ Spectral Calibration Parameters (SCI_SP1_AX - updated on a weekly basis) 

¶ Pixel-to-Pixel Gain and Etalon Parameters (SCI_PE1_AX - updated on orbital 

basis). 

 

Figure 6.1 shows statistics of the SU1, LK1, PE1 and SP1 auxiliary data files (ADFs) 

generated operationally with SciCal 2.2 for May and June 2011. Statistics are based on 

the SciCal ADFs production/distribution to PDGS and are calculated with respect to the 

number of auxiliary files expected. It has to be noted that unavailability periods are 
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excluded from statistics as well as duplicated products identified on the basis of the 

start/stop validity time in the filename. 

 

LK1 statistics are calculated dividing the number of LK1 auxiliary files (generated on 

orbital basis) by the number of available (to SciCal) Level 0 products. These statistics do 

not exclude dark measurements that cannot be used for ADF generation due to SAA and 

orbit phase constraints leading to an over-estimation of missing files. SU1, SP1 and PE1 

statistics are calculated with respect to the number of ADFs expected for the reporting 

months.  

 

 

 

Figure 6.1: Statistics on SU1, LK1, PE1 and SP1 productions. 

 

6.2.1 Auxiliary Data File quality analysis 

6.2.1.1 SMR analysis 

SciCal generates daily SU1 Auxiliary Files. Solar spectra obtained from ESM and ASM 

calibration measurements are provided in two ways: 

¶ fully calibrated 

¶ not radiometrically calibrated. 

The different types of spectra can be recognized by the so called identifier in the solar 

reference global annotation data set record.  




























































































