The impact of noise in GOES-R ABI visible band on NDVI
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When "Flight and Vendor" investigated performance of GOES-R ABI instrument, it was found that the ratio of signal to noise of visible band (0.64um) does not always meet the requirement. For albedo = 5%, required signal/noise >= 50, but testing result shows there are some pixels with much less signal/noise. 


Figure 1. ABI visible band noise. (Slide was provided by other GOES-R team.)

To evaluate the impact of noise of GOES-R ABI visible band, the input reflectance of visible and NIR bands are ABI simulated 1km data at ABI band 2 and 3 were used to calculate NDVI, then pseudo albedo noise ( 0.1%,0.2%,0.3%,0.4%,0.5% and 0.6%) was added to visible band and difference was shown in the figures below. 
For low albedo with value 5%, the above noise is corresponding to signal/noise = 50, 25, 16.6, 12.5, 10.0 and 8.3). The result shows when signal/noise is as low as 16, the noise of NDVI is < 0.02 (or less than 5%) for vegetation or dark target.
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Figure 2a. NDVI change with noise in GOESR-R ABI visible band, if noise of albedo is 0.1%.
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Figure 2b. NDVI change with noise in GOESR-R ABI visible band, if noise of albedo is 0.3%.

Similar test was carried out by using MSG/SEVIRI data.  
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Figure 3a. NDVI change with noise in MSG/SEVIRI visible band, if noise of albedo is 0.1%.
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Figure 3b. NDVI change with noise in MSG/SEVIRI visible band, if noise of albedo is 0.3%.
pixel#1 lat=      6.77000 lon=      26.6900

           R1,          R2,  error_added, Signal/Noise,      NDVI,       NDVI1,  difference,    Relative-difference 

      8.60000      16.9000     0.100000      87.0000     0.325490     0.320312  -0.00517774     -1.59075%

      8.60000      16.9000     0.200000      44.0000     0.325490     0.315175   -0.0103151     -3.16910%

      8.60000      16.9000     0.300000      29.6667     0.325490     0.310077   -0.0154127     -4.73522%

      8.60000      16.9000     0.400000      22.5000     0.325490     0.305019   -0.0204709     -6.28925%

      8.60000      16.9000     0.500000      18.2000     0.325490     0.300000   -0.0254902     -7.83133%

      8.60000      16.9000     0.600000      15.3333     0.325490     0.295019   -0.0304711     -9.36159%

pixel#2 lat=    -0.210000 lon=      26.4500

           R1,          R2,  error_added, Signal/Noise,      NDVI,       NDVI1,  difference,    Relative-difference 

      9.60000      23.7000     0.100000      97.0000     0.423423     0.419162  -0.00426176     -1.00650%

      9.60000      23.7000     0.200000      49.0000     0.423423     0.414925  -0.00849801     -2.00698%

      9.60000      23.7000     0.300000      33.0000     0.423423     0.410714   -0.0127091     -3.00152%

      9.60000      23.7000     0.400000      25.0000     0.423423     0.406528   -0.0168952     -3.99014%

      9.60000      23.7000     0.500000      20.2000     0.423423     0.402367   -0.0210566     -4.97293%

      9.60000      23.7000     0.600000      17.0000     0.423423     0.398230   -0.0251933     -5.94992%

pixel#3 lat=     -3.54000 lon=      26.5100

           R1,          R2,  error_added, Signal/Noise,      NDVI,       NDVI1,  difference,    Relative-difference 

      4.80000      20.7000     0.100000      49.0000     0.623529     0.617188  -0.00634187     -1.01709%

      4.80000      20.7000     0.200000      25.0000     0.623529     0.610895   -0.0126345     -2.02628%

      4.80000      20.7000     0.300000      17.0000     0.623529     0.604651   -0.0188783     -3.02765%

      4.80000      20.7000     0.400000      13.0000     0.623529     0.598456   -0.0250739     -4.02128%

      4.80000      20.7000     0.500000      10.6000     0.623529     0.592308   -0.0312217     -5.00726%

      4.80000      20.7000     0.600000      9.00000     0.623529     0.586207   -0.0373225     -5.98569%
