
• The spectral response of an instrument varies from detector to 
detector 

• For current GOES individual detector SRFs are averaged for 
product generation and conversion to brightness temperature 
• This works if detectors are very similar such that their 

differences are smaller than the measurement noise. 
• Using detector-averaged SRFs in forward model calculations 

has been standard practice for the current GOES series. 
• McIDAS-X  uses individual detector SRFs for brightness 

temperature calculations for the current Imager when 
detector information is available; individual detector level 
brightness temperatures are then used in the display of 
imagery.  Averaged SRFs are used for the Sounder. 

• For ABI it is expected that an averaged SRF will be used for 
radiance to brightness temperature conversions;  
• This could affect imagery, products, and forward model 

calculations. 
• Due to remapping to the Fixed Grid Format (FGF), the use of 

averaged SRFs may be unavoidable (going from detectors to 
pixels). 

• Current GOES Sounder has 4 detectors per band and Imager 
generally has 2 (except when there was just 1). 

• ABI will have 100s of detectors per band. 
• As technology has evolved, instruments have become less noisy 

• Detector-Averaged vs Individual Detector SRFs more critical. 
 
Question: How large do detector to detector differences have to be 
before they matter? 

ABI Spectral Characteristics Current GOES (I-M) Sounder NEdN 

• Each detector (4 per band, per satellite) convolved with US Standard Atmosphere Spectra. 
• Convolved radiances displayed with spec noise (+/-NEdN) as an error bar.   
• Most detector sets for each band are “in family” (detector to detector differences less than NEdN), but several are not.   
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Converting to Brightness Temperature 

Converting Rad to Temp using  
Detector Averaged SRFs 

(with +/-NEdT) 

Converting Rad to Temp using 
Individual Detector SRFs 

(with +/-NEdT) 

Difference between Temps 
calculated with detector 

averaged SRFs and individual 
detector SRFs  

(with +/-NEdT) 

GOES Sounder 
Band 7 

Detector to detector 
differences are all 
within spec NEdT when 
using detector-specific 
conversion from 
radiance to brightness 
temperature! 

Detector to detector 
differences are not the 
only issue.  Using a 
detector-averaged SRF 
to convert radiance to 
brightness temp. can 
introduce biases 
significant compared 
to the NEdT! 

• On GOES-R ABI: If differences between individual detectors of the 
same band exceed the noise, radiometric accuracy may suffer 
because we will not be able to use individual detector SRFs. 
• The effects may be partially mitigated, or masked by the 

spatial averaging. 
• Current Sounder imagery exhibits “striping” but it is not always in 

bands with a detector-to-detector difference in the SRFs 
• There is significant amount of instrument to instrument variability 

on bands considered to be identical.   

Summary 

Channel Wavelength 
(um) 

Spec NEdN 
(mW/m2/ster/cm-1) 

18 3.70 0.004 

17 3.98 0.008 

16 4.13 0.008 

15 4.45 0.013 

14 4.52 0.013 

13 4.57 0.013 

12 6.50 0.15 

11 7.00 0.12 

10 7.40 0.16 

9 9.7 0.33 

8 11.00 0.16 

7 12.00 0.16 

6 12.70 0.25 

5 13.40 0.44 

4 13.90 0.45 

3 14.10 0.54 

2 14.40 0.58 

1 14.70 0.66 

ABI GOES 

# Freq. 
(um) Spec* Worst Case 

Estimate** # Freq 
(um) Spec Measured 

(GOES-12 PLT) 
Measured 

(GOES-15 PLT) 

7 3.9 0.1 0.10 2 3.9 1.4 0.130 0.063 

8 6.185 0.1 0.06 

9 6.95 0.1 0.09 3 6.x 1.0 0.15 0.17 

10 7.34 0.1 0.11 

11 8.5 0.1 0.04 

12 9.61 0.1 0.04 

13 10.35 0.1 0.05 

14 11.2 0.1 0.04 4 10.7 0.35 0.11 0.06 

15 12.3 0.1 0.05 5 12.0 0.35 - - 
16 13.3 0.3 0.14 6 13.3 0.32 0.19 0.13 

* NEdT (K) is @300K for all bands except Water Vapor where it is @240K for ABI, 230K for GOES 
** From ITT at GUC7 

ABI vs Current Imager NEdT 

Introduction and Background 

Not shown: 
• There are 32 sample atmospheres  (including the one shown). 
• These calculations were generated for the GOES-08 thru -15 

Imagers. 
Still to do: 
• Determine how results vary for atmosphere type. 
• Repeat with high spectral resolution polar orbiting data to get 

atmospheres containing cloud and other factors. 

ABI FM1 SRFs 
plotted with the 
US Standard 
Atmosphere 
spectrum 

GOES-15 Sounder SRFs 
plotted with the US Standard 
Atmosphere Spectrum 

GOES-13 Band 07 
Individual Detector SRFs.  

Note how different 
Detector 4 is. 

GOES Sounder Band 7 
has several  satellites 
with detector to 
detector differences 
exceeding the noise. 
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