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Background

VisibleInfrared Imaging Radiometer Suite (VIIRS

w Key instrument on SNPP and future JPSS satellites
¢ SNPP launchedn October 282011
¢ JPSH launch in 2017

w Sensor ambient phase 1&2 completer == o -
w Sensor TVAC testing in July, 2014 AN S

w Strong MODIS heritage
¢ Spectral band selection
¢ On-board calibrators
¢ Operation and calibration |

w Strategies for planning/scheduling
w Data analysis methodologies / tools

SNPP VIIRS providdéimkage btwEOS (MODIS) and future JP8BRS) and extend
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16 Moderate (radiometric) bands, 5 Imaging bands, 1 DNB

VIIRSSpectral Bands

VIIRS Band | Spectral Range (um) { Nadir HSR (m) | MODIS Band(s) Range HSR
DNB 0.500 - 0.900
M1 0.402 - 0.422 750 8 0.405-0.420 1000
M2 0.436 - 0.454 750 S 0.438-0.448 1000
0.459 - 0.479 500
M3 0.478 -0.498 750 3 10 0.483 - 0.493 1000
0.545 - 0.565 500
M4 0.545 - 0.565 750 4or12 0.546 - 0,556 1000
11 0.600 - 0.680 375 1 0.620-0.670 250
0.662-0.672 1000
M5 0.662 - 0.682 750 13 or 14 0.673 - 0.683 1000
M6 0.739-0.754 750 15 0.743-0.753 1000
12 0.846 - 0.885 375 2 0.841-0.876 250
16 or 2 0.862 -0.877 1000
M7 0.846 - 0.885 750 0.841-0.876 250
M8 1.230 - 1.250 750 5 SAME 500
M9 1.371-1.386 750 26 1.360 - 1.390 1000
13 1.580 - 1.640 375 6 1.628 - 1.652 500
M10 1.580 - 1.640 750 6 1.628 - 1.652 500
M11 2.225-2.275 750 7 2.105 - 2.155 500
14 3.550 - 3.930 375 20 3.660 - 3.840 1000
M12 3.660 - 3.840 750 20 SAME 1000
3.929 - 3.989 1000
M13 3.973-4.128 750 21 or 22 3.929 - 3.989 1000
M14 8.400 - 8.700 750 29 SAME 1000
M15 10.263 - 11.263 750 Sl 10.780 - 11.280 1000
10.780 - 11.280 1000
15 10.500 - 12.400 375 3lor32 11.770 - 12270 1000
M16 11538 -12.488 750 32 11.770-12.270 1000

—

J \

S—

1 DNB

14 RSB
(0.4-2.3mm)

Dual Gain Bands
M1-M5, M7, M12

S—

7 TEB
(3.7-12mm)




VIIRS Osboard Calibrators (MODIS Heritage)

SolarDiffuser

Extended SV Port/

(Lunar Observations)
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VIIRS Oyorbit Calibration and Characterization

On-orbit Calibration Methodologies:

w Solar CalibratiofRSB)
¢ Quadratic calibration algorithm

¢ Linear calibration coefficients derived/updated from SD observations
¢ SD degradation tracked by SDSM

w Lunar Calibration (RSB)
¢wS3dz F NI &8 aOKSRdzf SR G UKS dal YS
¢ Observed through instrument SV port with a data sector rotation
¢ Implemented viaS/C rollmaneuvers (some constraints)
¢ Referenced to the ROLO model (USGS)

w BB Calibration (TEB)
¢ Quadratic calibration algorithm
¢ Linear calibration coefficients derived from BB observations



Calibration Activities

w SD and SDSM
¢ SD calibration every orbit (no scheduling is needed)
¢ SDSM currently scheduled for daily operatitnl{e reduced to 3 SDSM
operations each week
w Lunar Calibration
¢ Regularly scheduled V& C roll maneuvers {8 time / year)

w BB Calibration
¢ Nominally controlled at 292 K (no scheduling is needed)
¢ Periodic warmup andcooldown (scheduled on a quarterly basis)

w Calibration Maneuvers
¢ Pitch @uring intensive CAL/VAdhase)c characterize TEB RVS
¢ Yaw (during intensive CAL/VAL phaseharacterize SD and SDSM screen
¢ Roll for lunar calibration



On-orbit Performance

w Instrument and Onrboard Calibrators
¢ Key Telemetry (Instrument Temperatures)
¢ SD Degradation
¢ BB Stabllity

w Changes in Spectral Band Response
¢ Reflective Solar Bands (RSB)
U Modulated RSRnd impact
¢ Thermal Emissive Bands (TEB)

w Detector SNR antNIEdAT



Instrument Temperatures

Vertical lines: SC or sensor anomalies and resets
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Instrument temperatures have been very stable



Degradation

Degradation

SD Degradation
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Comparison of MODIS & VIIRS SD Degradation
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VIIRS SD Degradation
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Shorter wavelength: larger degradatio
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BB Stability

standard deviation less than 30mK -
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1/F-factor (Norm. to 2011-11-08)
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Changes in Spectral Band Response (RSB)

VIIRS VISNIR: Modulated RSR
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VIIRS SWIR: Modulated RSR
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SD and lunar calibration madat the same
angle of incidence (AQI

Large changes in NIR/SWIR response

Noticeable SD and Lunar calibration
seasonal difference in VIS (M{3)
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Impact ofl -dependent Changes in Detector Response

Mirror Degradation Impact on
Sensor Relative Spectral Response

| dependent optics degradation

Modulate RSR has been applied to Large impact on DNB
VIIRS calibration and data production
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