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) Objective - General Comments

Present NASA data processing results based on the VIIRS F1 Thermal
Vacuum testing, and share our assessments with NASA at-large Subject
Matter Experts (SMEs) for SDRs and EDRs.

— Present NASA F1 Beginning of Life (BOL) performance assessments at summary
level. In some cases Raytheon and NGST results are also shown.

— Identify issues and risks associated with completeness of test data or test data
analysis, and areas of non compliances of interest to the NASA science objectives

Raytheon has been leading the VIIRS testing program for NGST prime
contractor
— Ambient testing at Raytheon SBRS

— Remaining testing at Raytheon EI-Segundo (Environmental, Vibration, Pre-TV, TV and
Post-TV).

NASA Science interaction with VIIRS sensor team facilitated through IPO
Government and NGST/Raytheon teams



VIIRS TV Testing Summary
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% VIIRS F1 Testing Schedule

c

« F1 Ambient Testing Complete:

— Phase | testing:  06/20/07 — 08/29/07
— Phase Il testing: 08/29/07 — 11/30/07

e F1 Thermal Vacuum (TV) Complete:
* Pre-TV testing: 03/29/09 — 05/03/09
» TV testing: 05/03/09 - 08/23/09
o Post-TV: 08/24/09 — 09/23/09
 Sensor ready to ship: 10-28-09

VIIRS F1 sensor is at Ball since January 15t .

Preparations to integrate to NPP Spacecraft are ongoing
(VIIRS Integration Readiness Review is being held this week at Ball)
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VIIRS F1 TVAC
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VIIRS and NPP Mission
Overview



VIIRS Bands

and Products

16 M-Band, 5 I-Band and 1 DNB

VIIRS 22 Bands:

VIIRS 21 EDRs, 1 Application

Land, Ocean, Atmosphere, Snow

VIIRS Band | Spectral Range (um) | Nadir HSR (m) MODIS Band(s) Range HSR Name Of PI’OdUCt Group Type
DNB 0.500 - 0.900 750 Imagery * Imagery EDR
Owm 0.402 - 0.422 750 8 0.405 - 0.420 1000
Q M2 0.436 - 0.454 750 9 0.438 - 0.448 1000 Suspended Matter Atmosphere EDR
oM 0.478 - 0.498 750 3 10 8222 ) 8-2;2 150%% Aerosol Optical Thickness Aerosol EDR
® 0545 0565 =00 | | Aerosol Particle Size Aerosol EDR
M4 0-545-0.565 750 4oriz 0.546-0556 | 1000 | { Cloud Base Height Cloud EDR
I 0.600 - 0.680 375 1 0.620 - 0.670 250 Cloud Cover/Layers Cloud EDR
0.662 - 0.672 1000 - - =
OMs 0.662-0.682 750 13 or14 0.673 -0.683 1000 | | Cloud Effective Particle Size Cloud EDR
M6 0.739-0.754 750 15 0.743-0.753 1000 | | Cloud Optical Thickness/Transmittance Cloud EDR
12 0.846 - 0.885 375 2 0.841-0.876 250 Cloud Top Height Cloud EDR
16 or 2 0.862 - 0.877 1000 | mS T O Cloud EDR
O wr 0.846 - 0.885 750 0.841-0.876 250 ouad Top Fressure ou
M8 1.230 - 1.250 750 5 SAME 500 Cloud Top Temperature Cloud EDR
M9 1.371-1.386 750 26 1.360 - 1.390 1000 | [ Active Fires Land Application
13 1.580 - 1.640 375 6 1.628 - 1.652 500
M10 1.580 - 1.640 750 6 1.628 - 1.652 500 Albedo (Surface) Land EDR
M1L 2.225-2.275 750 7 2.105-2.155 500 | | Land Surface Temperature Land EDR
14 3.550 - 3.930 375 20 3.660 - 3.840 1000
M12 3.660 - 3.840 750 20 SAME 1000 | ["Surface Type Land EDR
Owmis 3.973-4.128 750 21 or 22 g'ggg . g'ggg 1888 Vegetation Index Land EDR
' ' Sea Surface Temperature * Ocean EDR
M14 8.400 - 8.700 750 29 SAME 1000
Ocean Color and Chlorophyll Ocean EDR
M15 10.263 - 11.263 750 31 10.780-11.280 | 1000
7011350 1000 Net Heat Flux Ocean EDR
15 10.500 - 12.400 375 31or32 11770-12270 | 1000 | [ S€a Ice Characterization Snow and Ice EDR
It 11538 12488 50 = 1770 12270 T 1000 | LIce Surface Temperature Snow and Ice EDR
Snow Cover and Depth Snow and Ice EDR

O Dual gain band

Similar MODIS bands are

shown for comparison

* 2 Key Performance Parameter (KPP)
products: Imagery and SST
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VIIRS Incorporates Modular
Sensor Approach

Separately Mounted Electronics Module
Solar Diffuser

Blackbody

RTMA 3-Mirror Anastigmat
All reflective

Rotating telescope

Diffuser
Stability
Monitor
FPIE

4-Mirror Anastigmat
All Reflective
Aft Optics Imager

Cryoradiator =—

Half-angle Mirror Cold FPA
Dewar Assembly
OMM configuration
11



FPA
Dewar Radiative Cooler/

Earth Shield
MWIR (8)
splitter
Blackbody

Rotating
Telescope
Assembly
| Beam- DNB/VNIR

splitter (10 bands)

Ground

DNB - Day/Night *Band” Support

VisNIR - Visible/Near IR and

SWIR - Short Wave IR System Test

MWIR - Mid Wave IR Equipment

LWIR - Long Wave IR
HAM - Half Angle Mirror CCSDS
SDSM - Solar Diffuser Stability Monitor 1394 Data

Image provided courtesy of NASA GSFC
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NPOESS Preparatory Project
(NPP)

Objectives 3
— Provide NASA with continuity of global change parameters IRS Opto-
between the Earth Observing System and NPOESS programs Module
VIIRS
— Provide IPO with pre-operational risk reduction and validation Electronics

for NPOESS instruments, algorithms, and ground processing Module

Key Characteristics
—Lifetime: 5yr
—Orbit: 824 km, sun-synch, 1:30 pm Ascending Node

—Support 5 instrument payload suite: VIRS, CrlIS, ATMS, T S - CERES
CERES, OMPS

ATMS

Status

—Spacecraft complete
—Completed extensive EDU risk reduction campaign OMPSLimb g~

—ATMS, CERES, and OMPS instruments installed oS NADIR. | A T
— Launch expected Fall 2011

NPP Space Segment




VIIRS TV Performance
Summary
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VIIRS F1 testing program is complete and has provided test data to support
141 performance requirements

— Based on Cold performance plateau, Program decided to use side B electronics as
Primary. However, both A and B sides exhibit largely similar performance.

NASA team has completed extensive analysis of VIIRS test data

—  Support to test planning and execution (e.g. Test procedure reviews, Special tests, etc.)

—  Support of sensor test data analysis, and requirement verification (e.g DAWG telecons,
Raytheon daily quick-look briefings, etc.)

»  Release more than 130 reports and memos just for TV phase
> eRoom link: https://collab2.st.northropgrumman.com/eRoom/PayloadSensors/VIIRS/0 2afa4d

— Support to EFR resolution and EDR impact analysis for use-as-is decisions
—  Support to Waiver evaluation, including SDR/EDR impact assessment

All performance waivers have been evaluated by NGST and reviewed by
NASA team

— Most waivers have small to negligible EDR performance impacts

— Some waivers indicate need for algorithm revisions and/or changes to Cal/Val

» Optical crosstalk and OOB is a significant performance impact to Ocean Color and to
some extent Aerosol, and NG is working a mitigation plan for on-orbit EDR algorithms

16




VIIRS Performance Waivers

Raytheon

Waiver #

WO053D
Wo47C
w114

WO051A

W120

W043B

W116

W024B

WO049A

W112A

WO054A
w128

W113

WO070B
W113

W113
WO80A

NG Waiver #

BER-179R2
BER-W182R2
BER-W249

BER-W174R4

BER-W217R2

BER-W216

BER-W176R6

BER-W245

BER-W230R2

BER-W231

BER-W232R2
BER-W244

BER-W233R2
BER-W234R1
BER-W237R2
BER-W241
BER-W228R1

BER-W242
BER-W246

BER-W248

BER-W247
BER-W221R1

Title

DNB Stray Light
DFOV, MTF, I-Band HSR, DNB HSR, DNB
HSI, DNB HRI

M8 Dynamic Range

Swath Width

Gain Transition

In-Band Spectral

Band to Band Registration

Integrated OOB Response

M-Band & DNB Near Field Response

Crosstalk
Effective Focal Length
M-Band U niformity

DNB Uniformity
Emissive Band Radiometric Characterization

Reflective Band Characterization Uncertainty

M11 Absolute Radiometric Calibration Uncertainty
One-Day Pointing

Status

Approved

Approved

Approved

Approved

Approved

Approved

Approved

2 Pending

1 Pending

1 Pending
Approved
Approved

Approved
Approved

Approved

Approved
Approved

Raytheon and Northrop
Grumman provided F1
performance waiver packages

NG provided or will provide
impact on SDR/EDRs of all non
compliances in Sensor
performance requirements

— Currently, NG’s impact
assessments on mission
performance have been
found to be acceptable in all
cases

Most of F1 waiver packages
have been approved through
NG CCB and forwarded to
SEWG for approval.

— There are currently 4
waivers against sensor
performance awaiting
approval at SEWG

17



Other VIIRS F1 TV Issues
and Concerns

Issue

Description

Results and Impact

Spikes Large sample spikes in the sensor signal observed for NG is preparing mitigation plans to correct for the bit flip
few bands during operational mode, only on A-side leading to spikes, and to Implement alternative geolocation
(Redundant) Electronics algorithm (potential loss of RTA/HAM encoder timestamps).

Vignetting Obsenved at FUL TV Cold functional plateau, but goes Program has provided STOP model #6 that includes

away when sensor temperature warms up closer to TV
Cold performance. Vignetting was not noticeable at any
Performance plateau (Cold, Nominal, Hot).

vignetting compoent. Need to verify that the model is
validated, and can be used on orbit for any anomaly
simulation and mitigation/correction approach.

VisNIR crosstalk / OOB

Spectral measurment using SpMA and spetial
measurements using SpMA and Polarizer sheets are
showing large optical OOB in some bands and optical
crosstalk/leaks between bands.

Crosstalk coefficient maps are being used to assess impact
on SDRs and EDRs. Uncertainty assessment still to be
finalized, including contributions from the SpMa stability and
characterization, the allignment, NFR, and electronics.

Gain bit crosstalk effect

Some bands calibration results are showing dependency
on other bands gain status (High Gain vs Low Gain).

Need to consider this term in the final calibration error budget
and impact assessments.

M1 and M11 tail and side
lobe artifacts

LSF measurements have revealed side lobe features for
M11 and M1. M11 side lobe might be attributed to field
stop reflections, and M1 side lobe might be contributed
to optical crosstalk.

Need further modeling, to determine impact since on orbit
illumination will have broad spectrum. It is not known how this
side lobe is going to be varying on orbit (Ghosting shift if
coming from mechanical part).

Gain transition noise

Increase of radiance non linearity and noise for dual gain
bands at approximately 10% below Lmax.

Analysis done only with ambient phase testing and have
shown low impact on some EDRs. Need further assessments
based on TV testing.

End-to-End Testing

VIIRS on-board RSB calibration (e.g. SD, SDSM) is not
tested yet.

Preparations to get this testing implemented at the
Spacecraft Level at Ball are ongoing, using laser sources.

18




VIIRS F1 Reflective Bands
Radiometric Performance

Performance Requirement Verification Comments Expected Risk to EDRs
SNR All RSB bands meet SNR specifications with margin All margins exceed 50% Low
. . M1 and 12 Dynamic Range is expected to be compliant after
M1 and 12 slightly not compliant SIS100 red leak correction. Low
Dynamic Range
M8 not compliant Margin is about -20% of Lmax Low
This only preliminary analysis. It is expected that the red leak
Gain Transition Only M1 is not compliant. Margin is about -10% of Lmax. [will make M1 compliant, and M3, M4, M5, M7 slightly not Low
compliant
Linearity All RSB bands meet Linearity specification with margin  [Excellent linearity Low
. . IEST BENES Er T‘°t mgetlng un|f9rm|ty requirement NGST is planning for an on-orbit mitigation approach to .
Uniformity (1NeDL) at certain radiances, gain stage, or sensor . . - Medium
correct for uniformity effect (stripping)
temperature.
U taint Al band " ificati Reflective bands calibration is being finalized through L
neertainty ands are meeting spectication Gowvernment and NGST cal/val actitivities ow
Stability with t t d volt h h
Stability All RSB bands meet Stability requirements with margin Slity With Sensof temperature and \oltage has Shown Low
excellent performance.

19



VIIRS F1 Emissive Bands
Radiometric Performance

Thermal Emissive Band (TEB) Performance

Performance Requirement Verification Comments Expected Risk to EDRs
NEdT All TEB bands meet NeDT specifications with margin All margins exceed 30% Low
Dynamic Range All TEB bands compliant for Lmax. 14 and M14 slightly not compliant for Lmin . Low
It i ted that M13 will b liant if Vref i
Gain Transition Only M13 is slightly not compliant. ITS expecte .a will be compliant I sensor Viet s Low
adjusted on orbit.
Linearity All TEB bands meet Linearity specification with margin  |Excellent linearity Low
. . All TEB bands meeting uniformity requirement (1NeDL), . . . -
Uniformity Except M12 Det #1. Good uniformity performance (low risk for sensor stripping) Low
Absolute . o L . L
) . All TEB bands are meeting specification with significant |[Emissive bands calibration is expected to be excellent,
Radiometric " " Low
) margins based on TV testing at 3 plateaus
Difference
- - . ) . Stability with sensor temperature and wltage has shown
Stability All TEB bands meet Stability requirements with margin excellent performance. Low

20



Spectral RSR Performance

Performance Requirement Verification Comments Expected Risk to EDRs
Spectral Band Center [Only M4 and M16 are slightly not meeting specification |Minimum impact is expected from these non compliances Low
Spectral Bandwidth Only M2, M8 and M14 slightly not compliant. Minimum impact is expected from these non compliances. 1
pectral bandw! M16A Detectors #5-7 also slightly not compliant However, Impact assessment might be needed. ow
Extended Bandwidth |Only I5 is slightly not compliant for the upper 1% limit No major impact is expected. Low
Integrated Out-Of- Many VisNIR bands (M1, M3-M6, 12) and many LWIR AEEEREIEL O pen‘ormanpe and uncertaintie is not fully . .
. mature. Impact on EDRs is underway for many EDRs (Ocean Medium-High
Band bands (M15-16 and I5) are not compliant.
color, Aerosol, NDVI and Clouds).
Band to Band Sensor specifications not met as expected. Spectral test |Crosstalk characterization and impact on EDRs are in
data collected at Nominal plateau will support progress. Currently, Most affected EDRs are expected to be Medium-High

Crosstalk

performance assessment.

Ocean Color, and Aerosol.

21




VIIRS F1 Spatial Performance

Spatial Performance

Performance Requirement Verification Comments Expected Risk to EDRs
Scan DFQOV is compliant for majority of M-bands and I-  |Slight non compliances. No signficant impact is expected. L
bands. ow
Track IFOV is compliant for all M-Bands and I-bands, Slight non compliances. No signficant impact is expected.

Low
Except M12 Det #1.
Scan MTF is compliant for majority of M-bands Slight non compliances. No signficant impact is expected. Low
Line Spread Function (LSF)
Track MTF is compliant for all M-Bands. Excellent performance for A-track MTF Low
Scan HSR is compliant for majority of I-bands Slight non compliances. No signficant impact is expected. Low
Track HSR iscompliant for all I-bands Excellent performance for A-track HSR Low
Slight non compliances. No significant impact expected.
Band to Band Registration (BBR)|BBR is compliant for all band pairs, except few cases Raytheon PVR is showing more non-compliances when Low
spacecratt jitter is included.
L . Pointing stability is compliant, except daily stability in Sl non-con.1pl'|ance .(to. 2 or.lglnal Slisiey HENE )
Pointing Stability - accepted). Pointing variations will be corrected post-launch in Low
IDPS

22



VIIRS F1 TV Summary

VIIRS F1 test program is complete and has provided good test
data to assess sensor performance.

Sensor performance exceeds requirements in most cases, and
non compliances are addressed or being addressed in waiver
packages and impact assessments

NASA performance assessments are beginning of life (BOL).
Modeling of EOL performances are available in Raytheon
Performance Verification Reports (PVRS).

Effort by both Government and Contractor is still ongoing to
finalize VIIRS F1 Performance Assessments, and to generate on-
orbit LUTs for SDR algorithm

NASA team presentations and posters will provide detailed
performance assessments, issues and recommendations for
performance parameters.
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Introduction (Jim Butler)

VIIRS Instrument and Calibration Background (Hassan Oudrari)
Reflective Solar Bands Calibration (Jungiang Sun)

Thermal Emissive Bands Calibration (Jeff Mcintire)

RSR Characterization (Chris Moeller)

Break

Spatial Characterization (Gary Lin)

Cross-talk Characterization (Tom Schwarting)

Polarization Characterization (Jungiang Sun/Gerhard Meister)

Status of Stray Light, NFR, and RVS Characterization (Hassan Oudrari)

Adjourn

335 PM




NASA Calibration Team

Name |[Team |[Org |[TestInterest lemail |Phone

Barnes, Robert VOST SAIC Spectral Test rbarnes @seawifs.gsfc.nasa.gov 301-286-0501
Butler, James PSG GSFC BB and SD functional James.J.Butler@nasa.gov 301-614-5942
Che, Nianzeng NICST SSC Spectral,Radiometry nche@sigmaspace.com 301-552-5242
Chiang, Vincent NICST SSC Radiometry vincent.chiang@sigmaspace.com 301-552-5272
Eplee, Gene VOST SAIC Vis/Nir radiometry/Polariz. eplee@seawifs.gsfc.nasa.gov 301-286-0953
Esaias, Wayne VOST GSFC Vis/Nir radiometry/Polariz. Wayne.E.Esaias@nasa.gov 301-614-5709
Gao, Sue NICSE Innovim Spatial testing Jingsi.gao-1@nasa.gov 301-614-6684
LaPorte, Dan uw U of Wis  Spectral, IR radiometry dandI805@gmail.com 608 235-4384
Lin, Gary NICSE Innovim Spatial testing Gary.Lin@nasa.gov 301-614-5451
Liu, Arthur NICST SSAI SI-6, radiometry arthur_liu@ssaihg.com 301-867-6268
Lyu, Joseph PSG Caelum Radiometry jlyu@caelum.com 301-614-5717
Martchenko, Serguei NICST SSAI Radiometric stability (RC-3) sergey_marchenko@ssaihg.com 301-867-6346
Mclintire, Jeff NICST SSC Crosstalk, Spectral, Radiometry jmcintire@sigmaspace.com 301-552-5283
Meister, Gerhardt VOST Futuretech Spectral Test Gerhard.Meister@nasa.gov 301-286-0758
Moeller, Christopher uw U of Wis IR radiometry chrism@ssec.wisc.edu 608-263-7494
Nishiham, Mash NICSE RSC Spatial testing mash@ltpmail.gsfc.nasa.gov 301-614-5460
Oudrari, Hassan PSG SSC Crosstalk, Thermal calibration hassan.oudrari@sigmaspace.com 301-614-6600
Pan, Chunhui NICST SSAI Crosstalk, Radiometric, RSR cpan@sigmaspace.com 301-867-6334
Patt, Fred VOST SAIC Geolocation, Spatial fred@seawifs.gsfc.nasa.gov 301-286-5723
Schwarting, Thomas NICST SSC Crosstalk tschwarting@sigmaspace.com 301-731-2910
Sun, Jungiang NICST SSC Polarization,Spatial jsun@sigmaspace.com 301-552-5217
Tolea, Alin NICST SSC RSB stability and noise alin.tolea@sigmaspace.com 301-731-2936
Turpie, Kevin VOST SAIC Vis/Nir/Swir/TIR radiometry kevin.r.turpie@nasa.gov 301-286-9996
Waluschka, Gene PSG GSFC Polarization Eugene.Waluschka@nasa.gov 301-286-2616
Wolfe, Robert NICSE GSFC Spatial testing robert.e.wolfe.1@gsfc.nasa.gov 301-614-5508
Wu, Aisheng NICSE SSC TEB calibration aisheng.wu@sigmaspace.com 301-552-5257
Xiong, Jack NICST GSFC Science team jxiong@Itpmail.gsfc.nasa.gov 301-614-5957
Xong, Sam NICST SSAI Vis/Nir/Swir/TIR radiometry sanxiong_xiong@ssaihg.com 301-867-6343

NICST: NPP Instrument Characterization Support Team

VOST: VIIRS Ocean Science Team

UW: University of Wisconsin

PSG: Project Science Group

NICSE: NPP Instrument Calibration Support Element
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Logistics

Badge (sign-in at front desk)

Restroom
Breaks (lu
Copy anc

Wireless
— Login:
— Password:

(keys available at front desk)
nch and coffee)

Fax (availlable upon request)
nternet
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VIIRS 22 Bands: 16 M-Band, 5 I-Band and 1 DNB
Dual Gain Bands: M1-M5, M7, M13

Wavelength (um)

Imagery

DNB

M1 M2 M3 M4

11

M5

0.7 0.412 0.445 0.488 0.555 0.64 0.672

VIIRS 24 EDRs

Land, Ocean, Atmosphere, Snow

M8

M9

M10

13

M1l

M12

14

M13

M14

M15

15

M16

1.24

1.378

1.61

1.61

2.25

3.7

3.74

4.05

8.55

10.76

11.45

12.01

X

X

X

X

X

X

X

X

X

Sea Surface Temp

X

x

X

Soil Moisture

Uses VCM, VIIRS LST and several CMIS p

roducts, but no SDRs

Cloud Base Height

X

Cloud cower/Layers

x

Cloud Optical Part Size

Cloud Thickness

Cloud Top Height

Cloud Top Pressure

Cloud Top Temp

XX |[X|X|X|[X

XX |[X|X[X]|X|Xx

XX |[X|X[X]|X|X

XX |[X|X[X]|X|X

Land Surface Temp.

X|IX[X|X|X|X[X]X

Active Fires

XX |[X[X]|X

X|IX|X[X]|X|X[X[X]|X

XXX [X|X|X|[X[X]|Xx

Vegetation Index

Snow Cover (Binary)

Snow Cover (Fraction)

Surface Type

Surface Albedo

Surface Temperature (IP)

23

Ice Surface Temp.

Net Heat Flux

Uses VCM and other VIIRS

EDRs,

but no

SDRs

Ocean Color / Chloro

Sea Ice Age

Aer Opt Thick (Ocean)

24

Aer Opt Thick (Land)

X X X X

x

25

Aer Part Size (Ocean)

[

ses AOT, but no SDRs

26

Aer Part Size (Land)

[

ses AOT, but no SDRs

27

Suspended Matter

28

30

Cloud Mask (IP)

Total Prec Water

X

Ice Location/Conc. (IP)

Imagery Application is not rq

XXX

XX |[Xx|Xx

31

Sfc Reflectance (IP)

x [ x [ x| x

Ocean
Land
Aerosol

| Ice and Snow

VIS

[SWIR|[MWIR|LWIR|

29



VIIRS vs. Heritage Sensors
Bands

VIIRS MODIS Equivalent AVHRR-3 Equivalent OLS Equivalent
_ Band Range (um) HSR (m) Band Range HSR Band Range HSR Band Range HSR
DNB | 0.500-0.900 HRD pMmT | 0-580-0910 1555200
0.510 - 0.860
ML | 0402-0422 | 750 = i it ——
M2 | 0.436-0454 | 750 ° 0438 -0.448 1000
0.459 - 0.479
N M3 0.478 - 0.498 750 |3 10 0453 - 0.493 500 1000
Lv 0.545 - 0.565
% M4 0.545 - 0.565 750 |4 12 0548 - 0.050 500 1000
0>J > I 0.600 - 0.680 375 1 0.620-0.670 250 1 0.572-0.703| 1100
= 0.662-0.672
+= - -
o M5 0.662 - 0.682 750 |13 14 0673 - 0683 1000 1000 1 0.572-0.703| 1100
= . fEE s T 15 0.743 -0.753 1000
o
12 0.846 - 0.885 375 2 0.841-0.876 250 2 0.720-1.000| 1100
M7 0.846 - 0.885 750 16 0.862-0.877 1000 2 0.720-1.000| 1100
M8 1.230 - 1.250 750 5 SAME 500
. e e T 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 3a SAME 1100
S||_m11 | 2.225-2275 750 7 2.105-2.155 500
n 14 3.550 - 3.930 375 20 3.660 - 3.840 1000 3b SAME 1100
M12 | 3.660-3.840 750 20 SAME 1000 3b  |3550-3.930] 1100
3.929 - 3.089
) 21 22 1000 1000
> M13 | 3.973-4.128 750 03 3.929 - 3.989 1000
7 4.020 - 4.080
)
I= M14 | 8.400 -8.700 750 29 SAME 1000
L % M15 |10.263-11.263| 750 31 10.780-11.280 1000 4 0.300-11.30( 1100
A 5 |10500-12.400| 375 |31 32 ORI 2 100012000f 4 5 | 9390- 111001100 HRD |10.300-12.900| 550
11.770 - 12.270 11.300
| _J| w16 [11538-12488| 750 32 11.770-12.270 1000 5 1.500-12.50{ 1100




NPP Spacecraft with
VIIRS EDU

S - VIIRS
pto-MechaniE’aI"'i\‘/loduylhe_, 3 W  Purpose: Global observations

= of land, ocean, & atmosphere
parameters at high temporal
resolution (~ daily)

e Swath width: 3000 km
e Scan Range: +56°

e Orbit: 1:30 pm, Polar Sun-
Synch

e Altitude: 824 km
e Launch: Fall 2011

\1”#8 Engineerivng Development Unit
0

|

|

|
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%dh VIIRS Scan Geometry:
=) Image Character Nadir vs. Edge?

e
PoCss PRI

Better than 1.3 km Horizontal

Raytheon
Sample Interval (HSI) Well Past 1700km -
1a00
HSI for single-gain moderate resolution bands| 34% more swath
1400 1 (Imaging bands 1/2 Moderate HSI) for1.3 km HSI

1200

Anoregate 3 e
in scan

lo00

200

Track H3I /

600 (ho aggregation)

400

Honzontal Sample Interval (m)

sean Hal \ Aggregate 2 H o aggre gation
ifiscan I
200 Dual-gain moderate resolution 1060 km 1700 km 3000 km
bands to be aggregated on ground | (530 km (850 km (1500 km
0 : : off nadir) _off nadir) off nadir)
1] 10 20 an * 40 * 50 I &l
43.6

Scan angle (degrees)  degrees
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%#’). Table # 17/18: Emissive Bands Radiometric

PARATORY PROUECT,

Calibration Accuracy Requirements

Scene Temperature
Band | A.(um) | 190K 230K 270K 310K 340K
M12 3.7 N.A. 7.0% 0.7% 0.7% 0.7%
M13 4.05 N.A. 5. 7% 0.7% 0.7% 0.7%
M14 8.55 12.3% 2.4% 0.6% 0.4% 0.95%
M15 10.763 2.1% 0.6% 0.4% 0.4% 0.4%
M16 12.013 1.6% 0.6% 0.4% 0.4% 0.4%
Band Center Wavelength Calibration
(nm) Uncertainty
14 3740 5.0%
15 11450 2.5%

Equivalent or Better Performance Was Achieved on MODIS
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TABLE 5. VIIRS Spectral band optical

requirements

Band Center Tolerance Bandwidth | Tolerance | OOB Integration | Maximum | Character-
Wavelength on Center (nm) on Limits (lower, Integrated ization
(nm) Wavelength Bandwidth upper) (nm) 00B Uncertainty
(£ nm) (= nm) Response (nm)
(%)

M1 412 2 20 2 >376, <444 1.0 1

M2 445 3 18 2 >417, <473 1.0 1

M3 488 4 20 3 >455, <5621 0.7 1

M4 555 4 20 & >523, <5689 0.7 1

M5 672 5 20 & >638,<706 0.7 1

M6 746 2 15 2 >721, <771 0.8 1

M7 865 8 39 5 >801, <929 0.7 1.3

M8 1240 5 20 4 >1205, <1275 0.8 1

M9 1378 4 15 3 >1351, <1405 1.0 1

M10 1610 14 60 9 >1509, <1709 0.7 2.3

M11 2250 13 50 6 22167, <2333 1.0 1.9

M12 3700 32 180 20 >3410, <3990 1.1 3.7

M13 4050 34 155 20 >3790, <4310 13 3

M14 8550 70 300 40 >8050, <9050 0.9 11

M15 10763 113 1000 100 >9700, £11740 0.4 10.8

M16 12013 88 950 50 >11060, <13050 0.4 6

DNB 700 14 400 20 2470, <960 0.1 1

11 640 6 80 6 >565, <715 0.5 1

12 865 8 39 5 >802, <928 0.7 1.3

13 1610 14 60 9 >1509, <1709 0.7 2.3

14 3740 40 380 30 >3340, <4140 0.5 3.7

15 11450 125 1900 100 >9900, <12900 0.4 20

[1] The values given under "OOB Integration Limits" are the specified limits on the 1% relative response points.

[2] The OOB integration limits will be the 1% response points determined during sensor characterization. 34



TABLE 12. Dynamic range requirements
for VIIRS Sensor reflective bands

Single Gain Dual Gain
High Gain Low Gain
Band Center Gain Lmin Lmax Lmin Lmax Lmin Lmax
Wavelength Type
(nm)
M1 412 Dual - - 30 135 135 615
M2 445 Dual - - 26 127 127 687
M3 488 Dual - - 22 107 107 702
M4 555 Dual - - 12 78 78 667
M5 672 Dual - - 8.6 59 59 651
M6 746 Single 5.3 41.0 - - - -
M7 865 Dual - - 3.4 29 29 349
M8 1240 Single 3.5 164.9 - - - -
M9 1378 Single 0.6 77.1 - - - -
M10 1610 Single 1.2 71.2 - - - -
M11 2250 Single 0.12 31.8 - - - -
11 640 Single 5 718 - - - -
12 865 Single 10.3 349 - - - -
13 1610 Single 1.2 72.5 - - - -

Spectral radiance (Lmin and Lmax) has units of watt m-2 sr-1 um-1.
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i TABLE 13. Dynamic range requirements
VIIRS Sensor emissive bands

Single Gain Dual Gain
High Gain Low Gain
Band Center Gain Tmin Tmax Tmin Tmax Tmin Tmax
Wavelength (nm) Type

M12 3700 Single 230 353 - - - -
M13 4050 Dual - - 230 343 343 634
M14 8550 Single 190 336 - - - -
M15 10763 Single 190 343 - - - -
M16 12013 Single 190 340 - - - -
14 3740 Single 210 353 - - - -
15 11450 Single 190 340 - - - -
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TABLE 14: Sensitivity requirements for
VIIRS Sensor reflective bands

Single Gain Dual Gain
High Gain Low Gain
Band Center Gain Type Ltyp SNR Ltyp SNR Ltyp SNR
Wavelength (nm)
M1 412 Dual - - 44.9 352 155 316
M2 445 Dual - - 40 380 146 409
M3 488 Dual - - 32 416 123 414
M4 555 Dual - - 21 362 90 315
M5 672 Dual - - 10 242 68 360
M6 746 Single 9.6 199 - - - -
M7 865 Dual - - 6.4 215 33.4 340
M8 1240 Single 5.4 74 - - - -
M9 1378 Single 6 83 - - - -
M10 1610 Single 7.3 342 - - - -
M11 2250 Single 0.12 10 - - - -
11 640 Single 22 119 - - - -
12 865 Single 25 150 - - - -
13 1610 Single 7.3 6 - - - -
Notes:

The units of spectral radiance for Ltyp are watt m-2 sr-1 um-1.

The SNR column shows the minimum required (worst-case) SNR that applies at the end-of-scan. 37



TABLE 15: Sensitivity requirements
for VIIRS Sensor emissive bands

Single Gain Dual Gain
High Gain Low Gain
Band Center Gain Ttyp NEdT Ttyp NEdT Ttyp NEdT
Wavelength Type
(nm)
M12 3700 Single 270 0.396 - - - -
M13 4050 Dual - - 300 0.107 380 0.423
M14 8550 Single 270 0.091 - - - -
M15 10763 Single 300 0.070 - - - -
M16 12013 Single 300 0.072 - - - -
14 3740 Single 270 2.500 - - - -
15 11450 Single 210 1.500 - - - -
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