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MIPAS CLOUD INDEX ALGORITHM - TECHNICAL SPECIFICATIONS 
 
Technical specifications are provided in this annex for a cloud algorithm required for MIPAS operational  processing. 
 
Task description:  

A cloud algorithm is required which calculates the ratio of mean radiance (signal) in 2 microwindows and tests 
this ratio against threshold values specific to the microwindow pair, the altitude and latitude. Where the ratio is 
smaller than the threshold value, then the "sweep" at this tangent altitude is declared to be cloudy and not used in 
subsequent processing at level 2.  The microwindow test performed on one channel is assumed to be relevant to 
all channels. If a "sweep" is determined to be cloudy, this flag should be applied to all channels measured at this 
tangent altitude and this vertical scan (profile). 

 
Below this tangent altitude, all "sweeps" in the same scan vertical should also be flagged so they are not  used in 
subsequent processing at level 2. [At a later stage, it may be desirable to enable lower altitude data which is "non 
cloudy" to be passed on for further processing at level 2. This option is required]. 

 
 
Inputs: 

1. Pairs of microwindows in priority order. 
2. Threshold values for each pair of microwindows. The threshold values will be a function of altitude and 

latitude. 
3. Calibrated MIPAS level 1b radiance (signal) spectra. 

 
 
Selection of microwindows: 

1. A pair of microwindows shall be selected in priority according to the order in which they appear in the 
microwindow file. 

2. If the first pair of microwindows cannot be used because ofproblems (e.g. spikes, data corruption) with 
the required MIPAS radiance, then the next priority microwindows shall be used. 

3. If there is no suitable data for the cloud tests, then..... 
 
 
Computation: 

A pair of microwindows (MWc1 and MWc2) are read from the MW file along with threshold values, ThV(z,lat), 
which are a function of altitude,z, and latitude (lat). 

 
Microwindow (MW) parameters: MW low frequency MW_f1 and MW high frequency MW_f2. No. of MW 
points = MW_N(f2-f1) 

 
Using MIPAS level 1b calibrated radiance (signal) data, MIPRAD, in the appropriate microwindows, a ratio is 
calculated at each altitude, z, for a given vertical scan. 

 
MEAN(MW1) = SUM(MIPRAD(MWc1_f1).....MIPRAD(MWc1_f2) ) / MWc1_N(f2-f1) 
MEAN(MW2) = SUM(MIPRAD(MWc2_f1).....MIPRAD(MWc2_f2) ) / MWc2_N(f2-f1) 
RATIO = MEAN(MW1) / MEAN(MW2) 

 
RATIO (z, scan) < ThV(z,lat)  : CLOUDY at z 
RATIO (z, scan) > ThV(z,lat)  : CLEAR AIR 

 
The term RATIO is known as the cloud index and is a profile since it is a function of z. 

 
If CLOUDY:  

1. All MIPAS radiances (all channels) at z for the same vertical scan are declared unsuitable for 
processing at level 2. 

2. All MIPAS radiances at heights below z (in the same vertical scan) are declared to be unsuitable for 
processing at level 2 (optionally, radiances below z are allowed to pass to level 2 for processing). 



 
Outputs:  

1. MIPAS level 1b data flagged for clouds so as to determine use in level 2 processing. 
2. Cloud index profiles should be output as a diagnostic for operational retrieval quality control and 

validation. 
                              



 

MIPAS CLOUD INDEX ALGORITHM - ISSUES AND REQUIREMENTS 
 
There are a number of issues which must be considered with the implementation of the cloud algorithm. 
 
1. A cloud algorithm is an important requirement for MIPAS operational processing and will result in level 2 

products capable of meeting specifications. 
 
2. The cloud algorithm has been validated globally with CRISTA data but in a restricted time period and for an 

instrument with different vertical resolution to MIPAS. 
 
3. The characteristics of different microwindows will lead to mostly the same spectra being flagged as cloudy, but 

there will also be small differences. 
 
4. In addition, the cloud impact itself may vary from channel to channel at the same altitude and in the same scan. 
 
5. The cloud algorithm is formulated on the assumption that the different MIPAS channels have the same field-of-

view, an issue which remains to be resolved. 
 
6. The ability of level 2 processing to successfully determine gas concentrations is known to be reasonable in the case 

of "thin" clouds but this remains to be quantified. This ability arises from the continuum retrieval performed jointly 
with the gas retrieval. 

 
7. The ability of the level 2 processor to determine gas concentrations below thin cloud is promising but has not been 

fully characterised. 
 
8. A cloud algorithm will reduce the amount of data processed at level 2 at lower altitudes leading to a reduction in 

CPU time for level 2 processing. 
 
 
In addition to the implementation of the cloud algorithm, the following steps are required: 
 
1. The results from use of different pairs of cloud detection microwindows needs to be characterised and understood. 

 
2. The use of the pairs of cloud microwindows should be prioritised so that the best (most conservative) cloud index 

is employed. This exercise will need to be performed with both simulated and real MIPAS data. 
 
3. Cloud index profiles should be output for each day of MIPAS data processed and made available to quality 

control and cal/val teams. 
 
4. The results from different pairs on microwindows should be validated by off-line calculations with real MIPAS 

data and comparisons to the operational estimates of cloud index. 
 
5. In the commissioning phase, and beyond, the retrieved level 2 products of gas concentrations should be compared 

to cloud index profile data to determine residual cloud effects on the level 2 products and to ensure good settings 
of the cloud threshold values. 


