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Introduction 
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Greenland Fig. 1: Boxes of geolocations 

used to investigate degradation 

in level 2 data. Three different 

surface groups have been 

chosen: Open ocean (Pacific, 

25°S-15°S, 150°W-110°W), 

desert (Sahara, 20°N-30°N, 

0°E-30°E), and ice & snow 

(Greenland, 70°N-75°N, 50°W-

30°W and Antarctica, 70°S-

75°S, 130°E-150°E). Boxes 

over boreal- and rainforest 

(Siberia and Amazon) have 

been discarded due to high 

fluctuations (anthropogenic 

and natural). 

Tab. 1: c2 as computed for the respective trace gas in GOME-2 

level 2 products. 

The overall aim of the study is to provide input on the following 

questions: 

• What is the effect of GOME-2 degradation on the accuracy 

(absolute values) of level 2 products? 

• What is the effect of GOME-2 degradation on the precision 

(scatter) of level 2 products? 

• Is the degradation dominated by throughput loss or are there 

also systematic spectral structures linked to instrument 

changes or degradation related calibration deficiencies? 

• Are there possibilities to correct for degradation effects on 

GOME-2 level 2 products? 

• What happened with GOME-2 level 2 products during the 

throughput test (Sep 2009), and what can we learn from these 

results? 

 

GOME-2 vs. SCIAMACHY 

In order to assess the magnitude of degradation in vertical 

columns, RMS, and c2 we compare GOME-2 time series from 

2007-2010 with the respective time series from SCIAMACHY. In 

addition, SCIAMACHY time series from 2003-2006 were used to 

assess the degradation within the first four years of operation. 

Results can be seen in Figs. 3-7 for HCHO, BrO, NO2, O3, and 

H2O, respectively. Due to differences in the level 2 output for O3 

and H2O fit window intensities as shown for HCHO, BrO, and NO2 

could not be retrieved.  All time series are based upon monthly 

means of all values for the given box of geolocations. Results for 

the Sahara and the Pacific boxes are shown in the upper panels 

and for the Greenland and Antarctica boxes in the lower panels, 

respectively. 

Fig. 2: Fit windows for the retrieval of trace gases from GOME-2 measurements. 
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Fig. 8: Intensity dependent 

retrieval residuals c2 for BrO 

(left) and NO2 (right). 

Abnormally increased c2 from 

GOME-2 BrO over 

Greenland in 2010 can be 

seen as also visible in Fig. 4. 

SCIAMACHY NO2 c
2 have a 

systematic disagreement to 

the 1/(INT)2 dependency.  

Fig. 3 (above): Time series (2007-2010) of 

monthly means of GOME-2 HCHO vertical 

columns over Sahara (red), Pacific (dark 

blue), Greenland (green), and Antarctica 

(light blue). Also shown are time series for 

RMS, c2, and intensity. RMS is calculated as 

the standard deviation of all data within the 

given box of geolocation (precision). c2 

resembles the accuracy of measurements. 

As can be seen, the intensity decreases 

over the years which is due to the loss of 

throughput. SCIAMACHY data is plotted in 

dashed (2007-2010) and dotted lines (2003-

2006). 

Fig. 4 (above): Same as Fig. 3, 

but for BrO. 

Fig. 5 (above): Same as Fig. 3, 

but for NO2. 

Fig. 6 (above): Same as Fig. 3, 

but for O3. 

Fig. 7 (above): Same as Fig. 3, 

but for H2O. 

Summary 
In general, the signs of degradation are less obvious for strong 

absorbers in the visible close to the infrared, like H2O. Although 

fit residuals (c2) strongly increase for O3, vertical columns are 

not effected. Unlike for BrO and HCHO, where fit residuals 

highly increase and an effect in the vertical columns is visible. 
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