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Objectives 

1. Radiometric calibration improvements since last STM 

2. RSB and DNB radiometric performance update 

3. Future improvements 
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What Happened Since STM 2018 

ÅScreen transmittance functions improved 

ÅSD H-factor improved: updated screen functions and  

                                             angular dependence 

ÅDNB stray light correction improved: edge frames 

ÅMission-long LUTs delivered: C 2.0  
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ÅFeb 24, 2019 event impacts resolved 

ÅUpdated prelaunch table (delta-C) 

ÅH-factor solar angular dependence for all RSBs and DNB  

ÅH-factor SD positional dependence 

Å Improved H-factor with 7-yr lunar results 

ÅDNB dark count improved 

ÅOther minor improvements (code, linear fit instead of mean) 

ÅMission-long LUTs delivered: C 2.0 (to early July 2019) 
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VIIRS Physical Components 

Earth view 

FPIE 
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VIIRS RSB and DNB 

Fourteen Reflective Solar Bands (RSBs) 

-   Narrow band widths: 15 ï 80 nm 

- Band central wavelengths: 0.412 ï 2.25 mm 

- Each band has an array of detectors 

- M1-5, M7: dual-gain 

- Three aggregation zones 

 

One Day-Night band  

-    Wide band width: 0.5 ï 0.9 mm 

- Three gain stages, very high sensitivity 

- 32 modes for SNPP, 22 modes for N20 (aggregations) 

- 16 detectors bundled from pixels depending on mode  
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VIIRS RSB and DNB L1B Products 

radiometrically  as well as geometrically calibrated  

top-of-the-atmosphere (TOA) solar spectral radiance (RSB) 

and radiance (DNB) 

on-orbit calibrated  
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VIIRS Radiometric Calibration  

     SD screen 

Solar Diffuser (SD): a calibration source 

its BRDF change (H-factor) monitored by the SD stability 

monitor (SDSM)  

          SDSM screen 

sunlight 
SDSM RTA 

ÅtSDSM (relative) 

ÅtSD BRDF(SDSM; relative) 

ÅtSD BRDF(RTA; yaw) 

Improved with yaw and 

regular on-orbit data  

For both S-NPP and N-20 
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VIIRS SD H-factor 

ÅH-factors continue to decrease 

ÅN-20 H-factor decreases at smaller rates   

S-NPP N-20 Feb 24,  2019 event 

412 926 nm 
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VIIRS SDSM Detector Gains 

Å Detectors 2, 7 and 8 gains decrease at nearly identical respective rates 

ÅOther detectors: N-20 decreases faster than S-NPP 

 

S-NPP N-20 
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S-NPP VIIRS RSB Gains 

Gain decreases the most for I2 and M7 bands: down ~ 44% 

(Gain:=1/F) 

(High-gain, HAM A)  
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S-NPP VIIRS Gains: Modeled vs Measured 

Gain decrease is due to RTA mirror contamination  

Lei, et al, SPIE Proc. Vol 8533, Art -ID: 8533-19 (2012) 

circles line: measured; solid lines: modeled  
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S-NPP VIIRS Image Striping Removed in C 2.0  

(Very Early Time)  

M1 striping gone (C 2.0) M1 light striping ( C 1.0) 2011335 

Libya4 images show better quality with C 2.0 LUTs 

(striping is gone; small improvement) 


