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Principal component analysis (PCA) is a useful technique in analyzing high spectral infrared 

radiance data (such as AIRS, IASI) due to the high correlation among the different spectral 

channels. IASI 8461 channels can be well represented by relatively few empirical orthogonal 

functions (EOFs), also called principle components. Each IASI spectrum can be expressed as 

a linear function of these EOFs by a unique set of coefficients. These coefficients are also 

called principal component scores (PCS). Reconstructed radiances and PCS can be used to 

estimate instrument noise and detect anomalies by comparing reconstructed with the original 

spectra. NOAA/NESDIS has made the IASI level 1C data products operationally available 

since October, 2007. NOAA/NESDIS/STAR has used PCA to process the real IASI data for 

the data monitoring and quality control for a couple of months. PCS and the corresponding 

reconstruction scores are computed in near real time. A web site was built to monitor the 

global IASI observations, IASI reconstructed radiances and reconstruction score on daily 

basis. Large reconstruction bias can be used to identify the suspicious channels/bands and 

climate anomalies. Monthly monitoring of statistics of IASI radiances had also been 

implemented in this visualization system. Static PCS are very stable over time. However, 

when some special event occurs, the anomaly signature of PCS will appear in the 

reconstruction scores. The STAR IASI monitoring system indicated that there was a big bias 

of reconstruction scores over the Ionian Sea between south Italy and Greece (around 19E, 

39N) on Nov. 24th, 2007. More investigations showed that there was a high SO2 area due to 

the eruption of a volcano. The PCS level 1C product is a critical factor in regression retrieval. 

The accuracy of PCS will affect the quality of the level 2 products. The case study to be 

presented will show the effect of a climate anomaly event like above mentioned volcano case 

on the reconstruction scores. We will also show that by added this event to the training 

dataset, that we can dramatically decrease the reconstruction errors. 

 
 


