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This document reports the status of MSG/SEVIRI data archiving and shows the calibration parameters varying with time. Detail comparison on calibration sets was reported in Appendix A. Difference of BT derived from LUT and Planck Equation was shown in Appendix B.
Background:
MSG/SEVIRI Full disk data was collected from McIDAS system and converted to HDF format. Calibration parameters were copied from McIDAS data base for each image and saved in HDF as SDS (an array with 6 x12 numbers) and attributes of SDS of radiance-count. 

Calibration parameters for MSG/SEVIRI data include two parts:

Part-A:

· The parameters to convert radiance to Brightness Temperature: c1w3, c2w, alpha, beta. 
BT = (c2w/alog(1.0+ c1w3/radiance)- beta)/alpha
· They are inserted by McIDAS code when reading data from McIDAS database. Different versions of McIDAS system may return different values. As instructed by McIDAS help desk, the correct numbers should be returned by using McIDAS version 2007b.   
Part-B:

· The parameters to convert radiance count to radiance: gain and offset. 

Radiance = count * gain+ offset
McIDAS system got these parameters from EUMETSAT.

Recently, the calibration parameters and small sample data (8x8) were re-pulled from McIDAS system using McIDAS version 2007b for all the images we downloaded (from January 1st 2005 to present). The sample data was then compared with the full disk data that was downloaded 2 months ago using McIDAS version 2007. The radiance-count in HDF file is identical to the sample re-downloaded, but some images have different calibration parameters. These images were fixed by merging the updated calibration and radiance count data – as if they were downloaded by using McIDAS version 2007b.
Current status of MSG/SEVIRI data archiving:

By the end of August 2008, all available images from Jan. 2005 to present were downloaded and saved in HDF files. All files of MSG1 (Meteosat 8) have the same parameters of “c1w3, c2w, alpha, beta”. MSG2 (Meteosat 9) files have another set of parameters for converting radiance to BT. For a particular satellite, some files may have different “gain” and “offset” than normal case. Figure 1 shows there are 8 sets of calibration parameters for MSG/SEVIRI data. It also shows the periods each calibration set covers. 
Some calibration sets are very similar, for example MSG2-A and MSG2-B. The switch from MSG2-A to MSG2-B occurred on May 6 2008 on that day EUMESAT provides coefficients to produce “effective radiance” instead of “spectral radiance”. 
But it was unknown why some images (marked as special case #1, #2 and #3) have different calibrations than their neighboring images. Especially, it was noticed that the files in “special case” #2 or #3 have special calibration parameters (gain and offset) which may produce very large radiance than normal case.   Please be caution when using those data. The list of those files is available in “cali_abnormal_2005_2008.txt”.

Detail comparison on calibration sets was shown in the Appendix A.
Suggestion on data use:
(1) Use calibration “MSG1-C” and “MSG2-B” for MSG1 and MSG2 respectively. It looks like they are coefficients for converting radiance-count to “effective radiance”.

(2) Be caution with files listed in “cali_abnormal_2005_2008.txt”. These images (322 in total) have different calibrations than their neighboring images. I do not know the reason. If you do not trust them, do not use them. 
(3) Always check data for all bands you are going to use. Some image may miss part of the full disk image for some bands. Valid data has non-zero radiance-count.
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Figure1. Available calibration sets and their effect on radiance and BT

Appendix A:  Effect of calibration parameters on radiance and BT
In order to evaluate the effect of calibration parameters on radiance and brightness temperature (BT), several pairs of calibration sets were selected and applied to all possible entries of radiance counts (1 to 1023). The difference of result radiance was calculated. The maximum and minimum values of radiance difference and relative radiance difference were shown as tables. The same procedure was applied to BT also. This appendix shows these tables on the following comparison: 

· MSG1-A vs. MSG1-B
· MSG1-B vs. special case #1 (for MSG1)
· MSG1-B vs. special case #2 (for MSG1)
· MSG1-B vs. MSG1-C
· MSG2-A vs. special case #3 (for MSG2)
· MSG2-A vs. MSG2-B
It looks like “MSG1-C” and “MSG2-B” are coefficients to convert radiance-count to “effective radiance” (they are available since May 6 2008); while ““MSG1-B”, “MSG1-B” are coefficients to convert radiance-count to “spectral radiance”.
MSG1-A vs. MSG1-B
MSG1-A: MSG1 calibration for the period of 2005 001~091

MSG1-B: MSG1 calibration for the period of 2005 091 ~2007 100, and 2007 337~345.
The “gain and offset” changed since 2005091 09:30


Difference of radiance when using the calibration set MSG1-A and MSG1-B is up to  1.7% 
MSG1-B example: MSG1.FD.20060010000.hdf 
MSG1-A example: MSG1.FD.20050010000.hdf
2006-01/MSG1.FD.20060010000.hdf  sum_A=       347974.55 sum_B=       50.686078

  calibration=

      0.00000      0.00000      0.00000      0.00000    0.0231281     -1.17953

      0.00000      0.00000      0.00000      0.00000    0.0297266     -1.51606

      0.00000      0.00000      0.00000      0.00000    0.0236219     -1.20472

      201548.      3693.84     0.995600      3.41000   0.00365867    -0.186592

      48612.6      2299.33     0.996200      2.21800   0.00831811    -0.424224

      30098.4      1959.74     0.999100     0.478000    0.0386220     -1.96972

      18070.6      1653.26     0.999600     0.179000     0.126744     -6.46392

      13180.4      1488.20     0.999900    0.0600000     0.103961     -5.30202

      9600.40      1339.00     0.998300     0.625000     0.205034     -10.4568

      7050.90      1208.09     0.998800     0.397000     0.222311     -11.3379

      5072.92      1082.52     0.998100     0.578000     0.157607     -8.03795

      0.00000      0.00000      0.00000      0.00000    0.0319993     -1.63196

2005-01/MSG1.FD.20050010000.hdf  sum_A=       347974.55 sum_B=       50.600065

  calibration=

      0.00000      0.00000      0.00000      0.00000    0.0229502     -1.17046

      0.00000      0.00000      0.00000      0.00000    0.0292159     -1.49001

      0.00000      0.00000      0.00000      0.00000    0.0232793     -1.18724

      201548.      3693.84     0.995600      3.41000   0.00365867    -0.186592

      48612.6      2299.33     0.996200      2.21800   0.00831811    -0.424224

      30098.4      1959.74     0.999100     0.478000    0.0386220     -1.96972

      18070.6      1653.26     0.999600     0.179000     0.126744     -6.46392

      13180.4      1488.20     0.999900    0.0600000     0.103961     -5.30202

      9600.40      1339.00     0.998300     0.625000     0.205034     -10.4568

      7050.90      1208.09     0.998800     0.397000     0.222311     -11.3379

      5072.92      1082.52     0.998100     0.578000     0.157607     -8.03795

      0.00000      0.00000      0.00000      0.00000    0.0313764     -1.60020

  radiance difference

 band,       min,       max,       min(%),     max(%)

   1    -0.172207    -0.001601    -0.769209    -0.769151

   2    -0.494360    -0.004596    -1.718005    -1.717929

   3    -0.331636    -0.003083    -1.450381    -1.450322

   4     0.000000     0.000000     0.000000     0.000000

   5     0.000000     0.000000     0.000000     0.000000

   6     0.000000     0.000000     0.000000     0.000000

   7     0.000000     0.000000     0.000000     0.000000

   8     0.000000     0.000000     0.000000     0.000000

   9     0.000000     0.000000     0.000000     0.000000

  10     0.000000     0.000000     0.000000     0.000000

  11     0.000000     0.000000     0.000000     0.000000

  BT difference

 band,       min,       max,       min(%),     max(%)

   4     0.000000     0.000000     0.000000     0.000000

   5     0.000000     0.000000     0.000000     0.000000

   6     0.000000     0.000000     0.000000     0.000000

   7     0.000000     0.000000     0.000000     0.000000

   8     0.000000     0.000000     0.000000     0.000000

   9     0.000000     0.000000     0.000000     0.000000

  10     0.000000     0.000000     0.000000     0.000000

  11     0.000000     0.000000     0.000000     0.000000
MSG1-B vs. special case #1 (for MSG1)
MSG1: special case #1


There are 204 files with special “gain and offset”. This happened randomly.


Difference of radiance is small ( up to 1.7%)  

MSG1-B              example: MSG1.FD.20060010000.hdf 
MSG1 special case#1 example: MSG1.FD.20062982000.hdf
2006-01/MSG1.FD.20060010000.hdf  sum_A=       347974.55 sum_B=       50.686078

  calibration=

      0.00000      0.00000      0.00000      0.00000    0.0231281     -1.17953

      0.00000      0.00000      0.00000      0.00000    0.0297266     -1.51606

      0.00000      0.00000      0.00000      0.00000    0.0236219     -1.20472

      201548.      3693.84     0.995600      3.41000   0.00365867    -0.186592

      48612.6      2299.33     0.996200      2.21800   0.00831811    -0.424224

      30098.4      1959.74     0.999100     0.478000    0.0386220     -1.96972

      18070.6      1653.26     0.999600     0.179000     0.126744     -6.46392

      13180.4      1488.20     0.999900    0.0600000     0.103961     -5.30202

      9600.40      1339.00     0.998300     0.625000     0.205034     -10.4568

      7050.90      1208.09     0.998800     0.397000     0.222311     -11.3379

      5072.92      1082.52     0.998100     0.578000     0.157607     -8.03795

      0.00000      0.00000      0.00000      0.00000    0.0319993     -1.63196

2006-10/MSG1.FD.20062982000.hdf  sum_A=       347974.55 sum_B=       50.415161

  calibration=

      0.00000      0.00000      0.00000      0.00000    0.0229502     -1.17046

      0.00000      0.00000      0.00000      0.00000    0.0292159     -1.49001

      0.00000      0.00000      0.00000      0.00000    0.0232793     -1.18724

      201548.      3693.84     0.995600      3.41000   0.00365867    -0.186592

      48612.6      2299.33     0.996200      2.21800   0.00831117    -0.423870

      30098.4      1959.74     0.999100     0.478000    0.0385875     -1.96796

      18070.6      1653.26     0.999600     0.179000     0.126150     -6.43365

      13180.4      1488.20     0.999900    0.0600000     0.103684     -5.28788

      9600.40      1339.00     0.998300     0.625000     0.204632     -10.4362

      7050.90      1208.09     0.998800     0.397000     0.221538     -11.2985

      5072.92      1082.52     0.998100     0.578000     0.156139     -7.96310

      0.00000      0.00000      0.00000      0.00000    0.0313764     -1.60020

  radiance difference

 band,       min,       max,       min(%),     max(%)

   1    -0.172207    -0.001601    -0.769209    -0.769151

   2    -0.494360    -0.004596    -1.718005    -1.717929

   3    -0.331636    -0.003083    -1.450381    -1.450322

   4     0.000000     0.000000     0.000000     0.000000

   5    -0.006715    -0.000062    -0.083415    -0.083321

   6    -0.033379    -0.000311    -0.089339    -0.089258

   7    -0.574600    -0.005343    -0.468396    -0.468328

   8    -0.268356    -0.002495    -0.266690    -0.266624

   9    -0.389969    -0.003625    -0.196503    -0.196424

  10    -0.748245    -0.006958    -0.347775    -0.347683

  11    -1.420822    -0.013210    -0.931321    -0.931244

  BT difference

 band,       min,       max,       min(%),     max(%)

   4     0.000000     0.000000     0.000000     0.000000

   5    -0.006715    -0.000062    -0.009671    -0.006319

   6    -0.033379    -0.000311    -0.013359    -0.007884

   7    -0.574600    -0.005343    -0.093243    -0.048567

   8    -0.268356    -0.002495    -0.054253    -0.027943

   9    -0.389969    -0.003625    -0.049481    -0.023056

  10    -0.748245    -0.006958    -0.096048    -0.042731

  11    -1.420822    -0.013210    -0.256916    -0.114696

MSG1-B vs. special case #2 (for MSG1)
MSG1: special case #2


There are 14 files with special “gain and offset”. This happened randomly.

Difference of radiance is very big ( up to 21%)  for band 1
MSG1-B              example: MSG1.FD.20060010000.hdf
MSG1 specail case#2 example: MSG1.FD.20063411330.hdf
2006-01/MSG1.FD.20060010000.hdf  sum_A=       347974.55 sum_B=       50.686078

  calibration=

      0.00000      0.00000      0.00000      0.00000    0.0231281     -1.17953

      0.00000      0.00000      0.00000      0.00000    0.0297266     -1.51606

      0.00000      0.00000      0.00000      0.00000    0.0236219     -1.20472

      201548.      3693.84     0.995600      3.41000   0.00365867    -0.186592

      48612.6      2299.33     0.996200      2.21800   0.00831811    -0.424224

      30098.4      1959.74     0.999100     0.478000    0.0386220     -1.96972

      18070.6      1653.26     0.999600     0.179000     0.126744     -6.46392

      13180.4      1488.20     0.999900    0.0600000     0.103961     -5.30202

      9600.40      1339.00     0.998300     0.625000     0.205034     -10.4568

      7050.90      1208.09     0.998800     0.397000     0.222311     -11.3379

      5072.92      1082.52     0.998100     0.578000     0.157607     -8.03795

      0.00000      0.00000      0.00000      0.00000    0.0319993     -1.63196

2006-12/MSG1.FD.20063411330.hdf  sum_A=       347974.55 sum_B=       50.947639

  calibration=

      0.00000      0.00000      0.00000      0.00000    0.0279145     -1.42364

      0.00000      0.00000      0.00000      0.00000    0.0311317     -1.58772

      0.00000      0.00000      0.00000      0.00000    0.0223792     -1.14134

      201548.      3693.84     0.995600      3.41000   0.00365867    -0.186592

      48612.6      2299.33     0.996200      2.21800   0.00831811    -0.424224

      30098.4      1959.74     0.999100     0.478000    0.0386220     -1.96972

      18070.6      1653.26     0.999600     0.179000     0.126744     -6.46392

      13180.4      1488.20     0.999900    0.0600000     0.103961     -5.30202

      9600.40      1339.00     0.998300     0.625000     0.205034     -10.4568

      7050.90      1208.09     0.998800     0.397000     0.222311     -11.3379

      5072.92      1082.52     0.998100     0.578000     0.157607     -8.03795

      0.00000      0.00000      0.00000      0.00000    0.0320805     -1.63611

  radiance difference

 band,       min,       max,       min(%),     max(%)

   1     0.043078     4.633240    20.695166    20.695265

   2     0.012646     1.360107     4.726629     4.726686

   3    -1.202930    -0.011184    -5.260812    -5.260736

   4     0.000000     0.000000     0.000000     0.000000

   5     0.000000     0.000000     0.000000     0.000000

   6     0.000000     0.000000     0.000000     0.000000

   7     0.000000     0.000000     0.000000     0.000000

   8     0.000000     0.000000     0.000000     0.000000

   9     0.000000     0.000000     0.000000     0.000000

  10     0.000000     0.000000     0.000000     0.000000

  11     0.000000     0.000000     0.000000     0.000000

  BT difference

 band,       min,       max,       min(%),     max(%)

   4     0.000000     0.000000     0.000000     0.000000

   5     0.000000     0.000000     0.000000     0.000000

   6     0.000000     0.000000     0.000000     0.000000

   7     0.000000     0.000000     0.000000     0.000000

   8     0.000000     0.000000     0.000000     0.000000

   9     0.000000     0.000000     0.000000     0.000000

  10     0.000000     0.000000     0.000000     0.000000

  11     0.000000     0.000000     0.000000     0.000000

MSG1-B vs. MSG1-C

MSG1-C:


All files (494) from 2008135 06:30 to 2008140 09:45 are with different “gain and offset” than the other case. It looks like they are coefficients to convert count to “effective radiance”. 

Difference of radiance is up to 1.3% for band 1-3

MSG1-B example: MSG1.FD.20060010000.hdf  
MSG1-C example: MSG1.FD.20081360000.hdf
2006-01/MSG1.FD.20060010000.hdf  sum_A=       347974.55 sum_B=       50.686078

  calibration=

      0.00000      0.00000      0.00000      0.00000    0.0231281     -1.17953

      0.00000      0.00000      0.00000      0.00000    0.0297266     -1.51606

      0.00000      0.00000      0.00000      0.00000    0.0236219     -1.20472

      201548.      3693.84     0.995600      3.41000   0.00365867    -0.186592

      48612.6      2299.33     0.996200      2.21800   0.00831811    -0.424224

      30098.4      1959.74     0.999100     0.478000    0.0386220     -1.96972

      18070.6      1653.26     0.999600     0.179000     0.126744     -6.46392

      13180.4      1488.20     0.999900    0.0600000     0.103961     -5.30202

      9600.40      1339.00     0.998300     0.625000     0.205034     -10.4568

      7050.90      1208.09     0.998800     0.397000     0.222311     -11.3379

      5072.92      1082.52     0.998100     0.578000     0.157607     -8.03795

      0.00000      0.00000      0.00000      0.00000    0.0319993     -1.63196

2008-05/MSG1.FD.20081360000.hdf  sum_A=       347974.55 sum_B=       50.733061

  calibration=

      0.00000      0.00000      0.00000      0.00000    0.0234280     -1.19483

      0.00000      0.00000      0.00000      0.00000    0.0300995     -1.53507

      0.00000      0.00000      0.00000      0.00000    0.0236463     -1.20596

      201548.      3693.84     0.995600      3.41000   0.00365867    -0.186592

      48612.6      2299.33     0.996200      2.21800   0.00831811    -0.424224

      30098.4      1959.74     0.999100     0.478000    0.0386220     -1.96972

      18070.6      1653.26     0.999600     0.179000     0.126744     -6.46396

      13180.4      1488.20     0.999900    0.0600000     0.103961     -5.30201

      9600.40      1339.00     0.998300     0.625000     0.205036     -10.4568

      7050.90      1208.09     0.998800     0.397000     0.222311     -11.3379

      5072.92      1082.52     0.998100     0.578000     0.157607     -8.03795

      0.00000      0.00000      0.00000      0.00000    0.0322043     -1.64242

  radiance difference

 band,       min,       max,       min(%),     max(%)

   1     0.002699     0.290304     1.296676     1.296738

   2     0.003356     0.360966     1.254414     1.254475

   3     0.000220     0.023621     0.103279     0.103317

   4    -0.000000     0.000000    -0.000021     0.000023

   5     0.000000     0.000004     0.000030     0.000119

   6    -0.000015    -0.000000    -0.000059    -0.000012

   7     0.000006     0.000710     0.000527     0.000595

   8    -0.000313    -0.000002    -0.000323    -0.000229

   9     0.000011     0.001190     0.000578     0.000651

  10    -0.000275    -0.000003    -0.000149    -0.000103

  11    -0.000031     0.000001    -0.000038     0.000061

  BT difference

 band,       min,       max,       min(%),     max(%)

   4    -0.000000     0.000000    -0.000012     0.000011

   5     0.000000     0.000004     0.000000     0.000015

   6    -0.000015    -0.000000    -0.000022     0.000000

   7     0.000006     0.000710     0.000049     0.000139

   8    -0.000313    -0.000002    -0.000074    -0.000019

   9     0.000011     0.001190     0.000065     0.000164

  10    -0.000275    -0.000003    -0.000047    -0.000008

  11    -0.000031     0.000001    -0.000023     0.000011

MSG2-A vs. special case #3 (for MSG2)
MSG2:  special case #3
     During the period from 2007102 13:00 to 2008126 23:45, there are 104 files with special “gain and offset” (they are as the same as special case #1 in MSG1)
        Different is very big, especially for band 1 (up to 14%)
MSG2-A,              example: MSG2.FD.20071020000.hdf    
MSG2 special case#3, example: MSG2.FD.20073472300.hdf
2007-04/MSG2.FD.20071020000.hdf  sum_A=       348390.84 sum_B=       50.131691

  calibration=

      0.00000      0.00000      0.00000      0.00000    0.0201355     -1.02691

      0.00000      0.00000      0.00000      0.00000    0.0259220     -1.32202

      0.00000      0.00000      0.00000      0.00000    0.0222585     -1.13518

      201902.      3696.00     0.995400      3.43800   0.00365867    -0.186592

      48836.0      2302.85     0.996300      2.18500   0.00831811    -0.424224

      29982.4      1957.22     0.999100     0.470000    0.0386220     -1.96972

      18049.4      1652.62     0.999600     0.179000     0.126744     -6.46392

      13216.6      1489.56     0.999900    0.0560000     0.103961     -5.30202

      9633.02      1340.52     0.998300     0.640000     0.205034     -10.4568

      6970.22      1203.47     0.998800     0.408000     0.222311     -11.3379

      5060.90      1081.67     0.998100     0.561000     0.157607     -8.03795

      0.00000      0.00000      0.00000      0.00000    0.0294986     -1.50443

2007-12/MSG2.FD.20073472300.hdf  sum_A=       348390.84 sum_B=       50.415161

  calibration=

      0.00000      0.00000      0.00000      0.00000    0.0229502     -1.17046

      0.00000      0.00000      0.00000      0.00000    0.0292159     -1.49001

      0.00000      0.00000      0.00000      0.00000    0.0232793     -1.18724

      201902.      3696.00     0.995400      3.43800   0.00365867    -0.186592

      48836.0      2302.85     0.996300      2.18500   0.00831117    -0.423870

      29982.4      1957.22     0.999100     0.470000    0.0385875     -1.96796

      18049.4      1652.62     0.999600     0.179000     0.126150     -6.43365

      13216.6      1489.56     0.999900    0.0560000     0.103684     -5.28788

      9633.02      1340.52     0.998300     0.640000     0.204632     -10.4362

      6970.22      1203.47     0.998800     0.408000     0.221538     -11.2985

      5060.90      1081.67     0.998100     0.561000     0.156139     -7.96310

      0.00000      0.00000      0.00000      0.00000    0.0313764     -1.60020

  radiance difference

 band,       min,       max,       min(%),     max(%)

   1     0.025332     2.724630    13.978718    13.978817

   2     0.029645     3.188494    12.706950    12.707027

   3     0.009187     0.988134     4.586062     4.586132

   4     0.000000     0.000000     0.000000     0.000000

   5    -0.006715    -0.000062    -0.083415    -0.083321

   6    -0.033379    -0.000311    -0.089339    -0.089258

   7    -0.574600    -0.005343    -0.468396    -0.468328

   8    -0.268356    -0.002495    -0.266690    -0.266624

   9    -0.389969    -0.003625    -0.196503    -0.196424

  10    -0.748245    -0.006958    -0.347775    -0.347683

  11    -1.420822    -0.013210    -0.931321    -0.931244

  BT difference

 band,       min,       max,       min(%),     max(%)

   4     0.000000     0.000000     0.000000     0.000000

   5    -0.006715    -0.000062    -0.009661    -0.006302

   6    -0.033379    -0.000311    -0.013360    -0.007891

   7    -0.574600    -0.005343    -0.093258    -0.048581

   8    -0.268356    -0.002495    -0.054224    -0.027945

   9    -0.389969    -0.003625    -0.049451    -0.023051

  10    -0.748245    -0.006958    -0.096337    -0.042797

  11    -1.420822    -0.013210    -0.257037    -0.114716

MSG2-A vs. MSG2-B
MSG2-B: major change !  “gain and offset” changed at 2008127 00:00

      Difference is very small!

MSG2-A, example: MSG2.FD.20071020000.hdf
MSG2-B, example: MSG2.FD.20081410000.hdf

2007-04/MSG2.FD.20071020000.hdf  sum_A=       348390.84 sum_B=       50.131691

  calibration=

      0.00000      0.00000      0.00000      0.00000    0.0201355     -1.02691

      0.00000      0.00000      0.00000      0.00000    0.0259220     -1.32202

      0.00000      0.00000      0.00000      0.00000    0.0222585     -1.13518

      201902.      3696.00     0.995400      3.43800   0.00365867    -0.186592

      48836.0      2302.85     0.996300      2.18500   0.00831811    -0.424224

      29982.4      1957.22     0.999100     0.470000    0.0386220     -1.96972

      18049.4      1652.62     0.999600     0.179000     0.126744     -6.46392

      13216.6      1489.56     0.999900    0.0560000     0.103961     -5.30202

      9633.02      1340.52     0.998300     0.640000     0.205034     -10.4568

      6970.22      1203.47     0.998800     0.408000     0.222311     -11.3379

      5060.90      1081.67     0.998100     0.561000     0.157607     -8.03795

      0.00000      0.00000      0.00000      0.00000    0.0294986     -1.50443

2008-05/MSG2.FD.20081410000.hdf  sum_A=       348390.84 sum_B=       50.131759

  calibration=

      0.00000      0.00000      0.00000      0.00000    0.0201355     -1.02691

      0.00000      0.00000      0.00000      0.00000    0.0259220     -1.32202

      0.00000      0.00000      0.00000      0.00000    0.0222585     -1.13518

      201902.      3696.00     0.995400      3.43800   0.00365867    -0.186592

      48836.0      2302.85     0.996300      2.18500   0.00831811    -0.424224

      29982.4      1957.22     0.999100     0.470000    0.0386220     -1.96972

      18049.4      1652.62     0.999600     0.179000     0.126744     -6.46396

      13216.6      1489.56     0.999900    0.0560000     0.103961     -5.30201

      9633.02      1340.52     0.998300     0.640000     0.205036     -10.4568

      6970.22      1203.47     0.998800     0.408000     0.222311     -11.3379

      5060.90      1081.67     0.998100     0.561000     0.157607     -8.03795

      0.00000      0.00000      0.00000      0.00000    0.0294986     -1.50443

  radiance difference

 band,       min,       max,       min(%),     max(%)

   1     0.000000     0.000000     0.000000     0.000000

   2     0.000000     0.000000     0.000000     0.000000

   3     0.000000     0.000000     0.000000     0.000000

   4    -0.000000     0.000000    -0.000021     0.000023

   5     0.000000     0.000004     0.000030     0.000119

   6    -0.000015    -0.000000    -0.000059    -0.000012

   7     0.000006     0.000710     0.000527     0.000595

   8    -0.000313    -0.000002    -0.000323    -0.000229

   9     0.000011     0.001190     0.000578     0.000651

  10    -0.000275    -0.000003    -0.000149    -0.000103

  11    -0.000031     0.000001    -0.000038     0.000061

  BT difference

 band,       min,       max,       min(%),     max(%)

   4    -0.000000     0.000000    -0.000011     0.000022

   5     0.000000     0.000004     0.000000     0.000024

   6    -0.000015    -0.000000    -0.000022     0.000000

   7     0.000006     0.000710     0.000049     0.000130

   8    -0.000313    -0.000002    -0.000074    -0.000019

   9     0.000011     0.001190     0.000073     0.000164

  10    -0.000275    -0.000003    -0.000055    -0.000008

  11    -0.000031     0.000001    -0.000016     0.000011

Appendix B: BT derived from LUT and Planck Equation

Brightness Temperature (BT) can be calculated using the calibration parameters stored in McIDAS system as:
BT = (c2w/Alog(1.0+ c1w3/radiance)- beta)/alpha

Where, c1w3, c2w, alpha, beta are calibration parameters.

BT can also be obtained using the Look Up Table (LUT) created and suggested by EUMESAT. 

Both methods were applied the possible radiance-count (range 1 to 1023). The difference between above BTs was shown in the figure B1. The big difference occurs at MSG/SEVIRI band 4 and 5, when temperature is lower than 220K (cloud). For all NIR and IR bands, from 4 to 11, the difference is less than 0.02K if BT>220K.  That means both methods are acceptable for research on non-cloud surface properties. 
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Figure B1. Difference of Brightness Temperature (BT) derived from Planck Equation and from Look Up Table (LUT) provided by EUMETSAT.
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Figure B2. the relationship between radiance and Brightness temperature for MSG/SEVIRI IR and NIR bands (4 -11).
(End of report)

