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Summary of CrIS AccuracySummary of CrIS Accuracy
The absolute calibration of CrIS Radiance
is expected to be better than 0.2 K 3-sigma
brightness temperature on orbit for all
scene temperatures and wavenumbers

TVAC testing validates this expectation,
except for temperatures below 250 K 
where the Space Target has larger emissivity 
uncertainty than a true space view

Tobin et al., OSA FTS 2005

Future 
Upgrade 
Areas

This poster includes independent analysis of CrIS Flight Model 1 thermal vacuum test data 
performed by the SSEC/UW-Madison  under IPO support, and with the help of ITT, NGAS, & 
other Government contractors  (see also 
Vancouver OSA, 27-30 April 2009, Tobin et al., HMC1 & Taylor et al., FMA4; 
Suitland SOAT, 20-21 May 2009, Tobin et al.; SDL SOAT, 9-11 Sept 2009, Revercomb et al.)

IASI 900 cm-1 BT(K)

CrIS FM1 In-flight Radiometric Uncertainty (3-sigma Tb) 
versus scene T for all FOVs at ~mid-band

Expected Uncertainty <0.2 K 3-sigma 
(larger uncertainty for some MW FOVs from 

non-linearity will be reduced using in-flight data)

TVAC Testing 3-sigma Radiometric Uncertainty 
Compared to CrIS Calibration Uncertainty

TVAC validation is generally excellent 
(Note that even very small ST emissivity uncertainty causes testing 
uncertainty to exceed CrIS uncertainty for coldest Ts & SW band)

TVAC calibration equation for ECT view:
RECT = Re{(C’ECT – C’ST )/(C’ICT -C’ST )}(RICT -RST ) + RST Calibrated

with:
RST = εST B(TST ) + (1-εST ) B(TST,Relected )
RICT = εICT B(TICT ) + (1-εICT ) RICT,Reflected
C’ = C (1+2 a2 VDC ) 

TVAC “truth”: ECT view predicted:
RECT = εECT B(TECT ) + (1-εECT ) B(TECT,Relected ) Predicted

1-sigma Uncertainty

On-orbit radiometric calibration equation:
REarth = Re{(C’Earth – C’Space )/(C’ICT -C’Space )}(RICT -RSpace ) + 

RSpace

with:   RICT = εICT B(TICT ) + (1-εICT ) RICT,Reflected

RSpace = B(TSpace )
C’ = C (1+2 a2 VDC ) 

1-sigma Uncertainty

Colored, Filled, Circles = CrIS Inflight Uncertainty 
Colored, Open, Squares = TVAC Residuals (absolute value) 
Solid Black Line = TVAC testing Uncertainty


	Slide Number 1

