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Inter-calibration method for IR/WV channels
- Compare the observed IR or WV radiance with 

calculated radiance from well-calibrated polar orbiting 
satellites  (here MODIS)

- Outputs : correlation coefficient, mean difference, 
standard deviation of the  brightness temperature from 
GEO and LEO satellites

- Inter-calibration will serve as a monitoring tool

Background



! Determination of calibration coefficient
Lch = αch (C – C0)

where,     Lch : expected radiance for a channel

αch : calibration coefficient 
C : satellite observed count 
C0 : offset (space view)

! Empirical relationship between Lch and TBch
TBch = b/(ln Lch – a)

where,    a and b are regression coefficients 

Background



Determining the calibration coefficient

TBGEO’ = F (TBLEO)
LGEO’ = exp (a + b/TBLEO’)
αGEO ’ = LGEO’ / (C’ – C0)

where
TBLEO : LEO (MODIS channel) brightness temperature
TBGEO’ : Predicted GEO brightness temperature from the

observed LEO brightness temperature 
F :     transfer function
Co ’ :   offset count 
αGEO’ :calibration coefficient

Background



For MTSAT-1R IR channels

TB’(MTSAT)  = a + b *TB(MODIS)

Relate observed TB(MTSAT) to estimated 
TB’(MTSAT)

MTSAT-1R Application



Algorithm Flowchart
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Collocated data sets

Data sets

" Viewing angles ≤ 50°
" Viewing angle difference: ≤ |5°| 
" Observation time difference: ≤ 5 min
" Only clear targets
" MTSAT-1R / MODIS data are smoothed to 0.2° grid resolution

" MTSAT-1R & Terra/MODIS
- Period: August, 2005 & 2006
- Region: 40°N ~ 40°S, 100°E ~ 180°E 

" MSG-1/SEVIRI & Aqua/MODIS
- Period: July, 2004
- Region: 40°N ~ 40°S, 40°W ~ 40°E



MTSAT-1R & Terra/MODIS
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TB Intercomparison for MTSAT-1R
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TB Intercomparison for MTSAT-1R
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MTSAT-1R Crosstalk Correction

$ MTSAT had a crosstalk problem in the shortwave band coming from the 
water vapor band

$ There may still be a problem with the calibration in very cold temperatures 
where the crosstalk signal overwhelms the weak signal in that band at those
temperatures

CGMS-34, NOAA-WP-39



MSG-1/SEVIRI & Aqua/MODIS

#Spectral response functions
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TB comparison for MSG-1
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Time series of calibration statistics
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