Investigation on MIPAS band D corrupted observations
1 Introduction

This note reports the results of the investigation of corrupted observations in MIPAS band D spectra. 
2 Investigation

The problem starts to appear during spring 2006 and is now increasing around the South Pole during the Antarctic summer. 
2.1 L0 analysis

The analysis of the corresponding L0 products has shown that the problem is due to a saturation of the signal in the band D. This can be observed in the Fig. 1 where the ADC max and min counts are reported for all the 8 MIPAS channels. The yellow and black stripes in the plot highlight out-of-scale values, meaning saturation of the signal in the channel D1 and D2. All the other bands show nominal behavior.
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	Figure 1 ADC min/max counts for the 8 MIPAS channels. In the y axis is reported the time, in the x axis the series of channels (A1min, A1max, B1min, B1max, C1min, C1max, D1min, D1max, A2min, A2max, B2min, B2max, C2min, C2max, D2min, D2max). The colors correspond to the ADC count. The green and red correspond to nominal cases of min and max ADC counts, the yellow and black stripes correspond to region where out-of-scale value are observed. 




2.2 Long term analysis
The altitude and geo-location of corrupted observations in band D during the last 8 months is presented in the following plots. The colors in the plots show the altitude of the corresponding sweep in km. 

The following observations can be made from these plots:

· The problem starts to be significant since May 2006

· The geo-location of the corrupted sweep is slightly moving toward the South Pole while approaching end of the year. It starts in the latitude region 50S-60S, now is confined around the South Pole (80S-90S).

· The tangent altitude of the corrupted sweep is always lower that 10km
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	[image: image3.png]Altitude and geo—location of carrupted observation in band D (May 2005)
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	[image: image4.png]Altitude and geo—location of corrupted observation in band D (Jun 2005)
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	[image: image5.png]Altitude and geo—location of corrupted abservation in band D (Jul 2005)
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	[image: image6.png]Atttude and geo—location of corrupted abservation in band D (Aug 2005)
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	[image: image7.png]Altitude and geo~location of corrupted observation n band D (Sep 2006)
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	[image: image8.png]Alitude and geo~location of corrupted abservation fn band D ( Nov2006)
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	Figure 2 Altitude and geo-location of corrupted band D observations on a monthly basis from April to November 2006 (October is missing because one anomaly in the database prevent this kind of analysis). The colors in the plots show the tangent altitude in km.



2.3 Correlation with clouds
It has been observed that almost all these corrupted observations in band D correspond to cloudy sweeps, as shown in next figure. 
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Figure 3 Corrupted band D observation plotted together with corrupted-AND-cloudy observations for November 2006. We can observe that almost all the corrupted observations correspond to cloudy sweeps. Note that the cloud detection is based on the CI definition used by the operational ESA L2 processor with CI threshold fixed to 1.8.
2.4 Inspection of L1b spectra

The inspection of calibrated spectra has confirmed that these measurements correspond to cloudy sweeps. This is shown in Fig. 4 where the band A and band D spectra are reported in case of corrupted observations in band D. The spectral feature of clouds is clearly visible in the band A spectrum. The band D spectrum is wrongly calibrated due to the saturation of the signal. An enhanced radiance in band D can be observed.   
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Figure 4 Band A and band D spectra measured in case of corrupted observations in band D.
3 Conclusion

The investigation of the anomaly has shown that:
· The corruption is due to a saturation of the signal in channel D1 and D2

· All the other bands show nominal behavior
· The problem starts to be significant since May 2006

· The geo-location of the corrupted sweep is slightly moving toward the South Pole when approaching the end of the year. It starts in the latitude region 50S-60S, now (Nov 2006) is confined around the South Pole (80S-90S).

· The tangent altitude of the corrupted sweep is always lower than 10km

· Almost all the corrupted sweeps are cloudy

The discussion on possible causes of the problem is still on-going. So far the investigation with the support of Bomem and Astrium has shown that
· The problem cannot be ascribed to inadequate band D gain settings, indeed attempt were made to change the gain in band D, but with the risk of decreasing SNR for high altitude measurements. To be noted that band D settings were fixed during commissioning phase and they were never changed.
· The problem is not due to sunlight entering the MIPAS FOV, in fact according to Astrium the baffle are specifically designed to avoid sunlight in the FOV even in the worst case scenario. However sun illumination and warming of the baffle can increase straylight under certain seasonal conditions, especially around the South Pole during the Antarctic summer.
