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Prelaunch Early Orbit Period Long-Term Uses
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Validation of radiances ; sensor/product Time-series
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Global NWP

+»» We are here for SNPP ADP,
o GCOM-W, and METEOP-B
ment defII:]ItIOI’] *Focus is on intensive validation
ment testing of algorithms using instrument
data from new sensor

\ « High quality validation data from
«» We are here for field sites (ie., DOE ARM), flight
GOES-R AWG campaigns

*Focus is on validation of i\-Routine validation data
algorithm’s performance
» Determine validation
strategies

* Identification of

\\validation data )

/'3 We are here for GOES/POES
*Focus is on routine validation of
algorithms

* QC/QA processes in place

« Continuous assessment & monitoring,
trend analysis, of product quality
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NPP EDR Product Maturity Levels

1. Beta

* Early release product
*  Minimally validated
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SDR and EDR Maturity Status

« SDR

« All products reached Beta version in early 2012 —
Integrated Calibration / Validation System is up and running
for all sensors on SNPP

« SDR teams held Provisional Product Review in October
2012; formal approval for Provisional maturity in January

« EDR

« Many products have been declared Beta — including
Sounding, Aerosols, Non-NCC Imagery, Cloud Mask, Ozone,
Active Fire, LST, Ocean Color.

 Provisional Readiness Review for Sounding, Ozone, Non-
NCC Imagery and VIIRS Cloud Mask are to be held on
January 17-18, 2013

J. Feeley, I. A. Csiszar, B. Reed, H. Kilcoyne, Product Maturity
Status for the SNPP Sensor and Environmental Data Records -
POSter # 688 Sponsored by the NOAA JPSS Office.



Status of Suomi NPP: CrIMSS Products
Beta in August 2012, Provisional in January 2013

Comparison of the IR+MW EDR w.r.t. ECMWF for May 15, 2012

*Global (red), land - 00T T T T 7T T T 1T T T T3
T(top) I Lo 1:12 k.:n)E : :io:r(%)im ;nmpo §nm
(green) and ocean  7ew/sass i a : i ARS OIS 1135 263 232f 19,
] ] 48%/31?400' = 1 : f : + :__:_:_C_rIMS_S G_LB : 1.'?.(‘.'2E 3_5.65 o E
(blue) statistics are oidhomes Bem et o (I pella ey [
comparable with YT TIT o E“S'wﬁ o\ 27.
heritage AIRS product 200
(solid), but CrIMSS
EDR (dashed) has ¢ e
lower yield (38-53%) s Py
than AIRS (~75%) ats @ i
. . = S00¢ £ 400L
this time
KPP performance is ettt
close to requirements 600t i L
(1.6K) for AVTP, but we
still have work to do for |
AVMP (global is 28% . [— NN ; _ oo
vs. 20% requirement) 0 1 2 3 4 5 0 20 40 60
T(P) RMS, difference Q(P) RMS, % difference

CRITICAL INFORMATION FOR NUMERICAL WEATHER FORECASTING



: Status of Suomi NPP: Imagery Products
¢ Beta in May 2012, Provisional in January 2013

. 'wm'su-r of COW

*Non-NCC Imagery declared “Beta” in June 2012; advance to “Provisional” (early FY13)
*EDR Imagery and Visualization Team website:
http://rammb.cira.colostate.edu/projects/npp/

Tropical Storm lIsaac
27 August 2012

GOES Imager
channel 4 (10.7 pm)
taken at 18:45 UTC

VIIRS Imager
channel I-05 (11.45 pm)
taken at 18:50 UTC




.0 ATMOzg,
ol %,
‘?\ o
& %
o Z
e
|3
- =
=) 3
=
o, o

e
o /
g 55

Wiient oF ©°

Rayleigh-corl gery — Strait of
Gibraltar 2012-08-13 @ 13:12 UTC

D. Hillger/JPSS Imagery Team



Status of Suomi NPP: SST Products
Advance to Beta Maturity in January 2013

SQUAM - SST Quality Monitor
www.star.nesdis.noaa.gov/sod/sst/squam/

v Monitor SST Products (L2, L3, L4) for Self- and Cross-
Consistency; Validate against in situ SSTs (IQuam)

MICROS - Monitoring IR Clear-sky Radiances over Oceans for SST
www.star.nesdis.noaa.gov/sod/sst/micros/

v Monitor Clear-sky ocean radiances for Self- and Cross-
Consistency; Validate against CRTM simulations

. . . al e u=—0.224 g=0032 AL METADE. NN o
IQuam - In situ Quality Mc ~ ' Metop-B launched Sep

. _ ., 2012 - stable and in family
WWW Sta.r n ES d | S . n O ol .l'l' 03/07/2012): u= —o.o'ss. ¢=0.033 7# METORB[FRAC]): u=-0.032, 9=0.023

v QC in situ SSTs,
v Input to SQUAM

0 Nzn
p

REF: METOPA[GAC] |
1 doy average |
SAT-SAT(REF)=SAT[~ (M—0)]~REF[~(M-0)] Nighttime, IR12 |

Continue meeting program respc an'?;mmb Mor Apr Moy Jun Jul  Aug Sep Oct Nov DecdJan(2013)
Declare SST EDR Beta — January 2013
Declare SST EDR Provisional — July 2013

Slide courtesy of Sasha Ignatov and SST Team. 10
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VIIRS Chlorophyll-a Data Overall Performance
; Advanced to Beta in December 2012

. .%%Nsmofcow

Chlorophyll-a

MODIS-Aqua
data were
obtained from
NASA/OBPG
ocean color
website.

0.01 to 64 mg/m3

Log scale:

MODIS-Aqua Chl-a, monthly composite October 2012 13

Slide courtesy of Menghua Wanag and Ocean Color Team.
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4, VIIRS Cloud Mask Overall Performance
Beta in June 2012 — Provisional in January 2013
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1. 30 day post-launch tuning completed and modifications implemented into IDPS.

2. Tuning and validation against multiple Golden Granules and through global comparisons with
CALIPSO/CALIOP continue

3. Almost all post-launch IDPS builds have included VCM threshold adjustments.

4. Current work includes modifying VCM aerosol detection and application-specific optimization.

Zonal Cloud Amount Comparison of IDPS VCM
against NASA’'s CALISO/CALIOP (a spaceborne
lidar) for one month.

Zonal Mean Cloud Frequencies
Collocated VIIRS Cloud Mask (VCM) and CALIOP
September 20 - October 22, 2012
100

Cloud Frequency (%)

All Scene Types (N>3.1x10°)
—e— Daytime CALIOP
—e— Nighttime CALIOP
-6~ Daytime VCM
-©- Nighttime VCM

60 45 30 15 0 15 30 45 60
Latitude
Slide courtesy of Andrew Heidinger and Clouds Team. confident clear  probably clear probably cloudy confident cloudy
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VIIRS Aerosol Products
A Beta in September 2012

Product User/Applications when Data

Environmental Protection Agency (EPA)

Aerosol Optical Thickness (AOT) and
Aerosol Particle Size Parameter (APSP)

Intermediate Product (IP) at 750 nm nadir pixel
resolution

Environmental Data Record (EDR) at 6 km nadir
pixel resolution

Suspended Matter (SM)

Aerosol type (dust, smoke, sea salt, volcanic ash)
EDR at 750 m nadir pixel resolution

Aerosol Optical Thickness

0

Naval Research Laboratory (NRL) Monthly mean May-Sep 2013

Assimilation to improve Navy Aerosol and Analysis Error bounds for e and |
AOT defined by one jl> Land (Ocean |

Prediction System (NAAPS) standard deviation

become Provisional

_ _ o AERONET +0.13+ 15% +0.04 £ 5%
Enhanced dust imagery for internal DoD applications (68% of Retrievals) MODIS +0.09 + 10%  +0.02 + 10%

Data Access:

. NRL from Atmospheric PEATE

. EPA from NESDIS/STAR

. State and local forecasters through IDEA website at

Air quality monitoring and assessment
Environmental Rules
AIRNOW surface PM2.5 maps

State and local air quality forecasters NESDIS/STAR
— Data and 48-hr trajectories initialized with VIIRS AOD through « State and local governments from NESDIS/CLASS
NESDIS IDEA web site «  Access to data from DB web portal (in the planning by
State and local governments JPSS program office) is important to avoid 6+ hr latency

for data access from CLASS

File waivers with EPA for Exceptional Events (EE) rule
S. Kondragunta, l.Laszlo and JPSS Aerosol Team

Environmental hazards monitoring (smoke and dust outbreaks)




Status of Suomi NPP: Active Fire Products
Beta Maturity October 2012

Home About FAQ Download Contact Us

VIIRS fire detections

The Visible Infrared Imager Radiometer Suite (VIIRS) sensor was launched aboard

Active Fire Tean'ih'“'
Links
Ivan Csiszar
the Suomi National Polar-orbiting Partnership (NPP) satellite on October 28th, 2011 1PSS

Wilfrid Schroeder e VIIRS
and on January 18th, 2012 cooler doors for the thermal sensor were opened. Within N o Mol

hours data were being retrieved and fire detections produced. The 84 second swath NOAA
quicklooks presented here highlight recent fire detections superimposed on corrected NOARSIAR

Evan Ellicott ) ) . : USFS RSAC
reflectance RGB images (bands 5-4-3). VIIRS data are still preliminary and will

Louis Giglio

Chris Justice continue to undergo testing and calibration over the coming weeks before being YIIRS Ve $OMALS

Krichna Uadrevit released for public use.

viirsfire.geog.umd.edu

-.\'.“-“I}'
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& 2

California and Oregon fires: July 9th, 2012

Several large fire complexes can be seen in top-center of this VIIRS
5-minute swath, observed at approximately 1300 local time on July
9th. The Mill Fire, on the Mendocino National Forest in California,
has grown rapidly in recent days due to hot, dry conditions. As of |
July 10th, it had burnt nearly 13,000 acres and was 60% contained
To the northeast of the Mill Fire is a large cluster of fire detections §
associated with the Long Draw fire near Basque, Oregon. Started by
lightning on July 8th, the fire (as of July 10th) has already
consumed 290,000 acres and currently is listed with a 0% °
containment status. Finally, to the northwest, a smaller fire complex

CRITICAL INFORMATION AIR QUALITY, ECOSYSTEM MANAGEMENT
AND DISASTER MANAGEMENT w0
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@ VIIRS Vegetation Index EDR

Started Beta process in December 2012
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« Characterize Performance Metrics with Respect to Aqua MODIS
AVHRR/VIIRS
0.12 0.12
and MODIS/VIIRS 010 || — Accuracy 2012-111 0.10 - 2012-111
continuity § 0:08 | — The;;:‘ic:;ty § 0:08 -
@ 0.06 - @ 0.06 -
« VIRS&MODIS 2 .. S o4
data were O o 0 2] i
screened for S oo ] L el
@2 - @2 "
clouds, shadows, %5 ,, | T 002
snow/ice, and P os ] P o4
medium-to-high 0.06 006 L | | . |
aerosols. 00 01 02 03 04 05 06 07 08 0.0 0.1 02 03 04 0.5 06
VIIRS TOA-NDVI VIIRS TOC-EVI

* Overall accuracy e 10 e . s 2
meeting the |
threshold
requirement.

» Overall precision
meeting the
specification.

TOC-EVI 16-day composite (Nov 16 — Dec 01, 2012) TOA-NDVI 7-day composite (Dec 02— Dec 08, 2012)

Slide courtesy of T. Miura and M. Vargas



Global Daily Rolling Weekly VIIRS
Green Vegetation Fraction Product""

2012/05/21-2012/05/27

GVF is a critical input for Land Surface Models . The SNPP GVF is based on EVI

and calibrated using Landsat-class data.

M. Vargas/NDE GVF Team



VIIRS LST EDR

Advanced to Beta in December 2012

e o ©

SWLST wa SURFREAD: 0115-0531 2012
Current Status: T s L
[ e Validation
 VIIRS LST values are close [t crmers

Against Ground
Truth: Sample
scatter plots of the

to the MODIS LSTs over
surface types of deciduous
broadleaf forests and VIIRS LSTs and
Croplands/Natural Vegetation w the SURFRAD
Mosaics, but have significant e | LSTs
difference over permanent T R T
wetlands, barren, water
bodies, evergreen needle leaf MODISLST vS. ADL-SWLST o

WIRS LET(K)

forests and closed shrub TEETTTTE
lands. N

 LST values on Inland Water
IS high. 1

* Due to snow flag error, P ET———
nighttime LST on snow
surface may be incorrect. 1

Slide courtesy of Bob Yu, Jeff Privette, Pierre Guillevic and the LST Team.



VIIRS Albedo

- To advance to Beta in May 2013

* VIIRS Albedo algorithm
produces a single daily
broadband value at the time
of overpass.

« Two algorithms have been
implemented
— Bright Pixel Surface Albedo
(BPSA) is a TOA LUT

approach.

> Designated as primary
algorithm

— Dark Pixel Surface Albedo
(DPSA) is based on heritage
MODIS.
> Currently switch off
 Evaluation underway
— Comparison with MODIS
products.

— Comparison with tower
albedometer measurements .
> At spatially representative sites

Slide courtesy of Bob Yu and the Albedo Team.

Desert area is a good

S site for testing the

A S ,_N albedo product stability.
. Such stable albedo is

~ observed in the MODIS
data. However, VIIRS

BPSA shows great

045

040{ o
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035 - 0 O ) MR B .
S | . u o
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0257 4 viRs albedo

B 0D albedo
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Surface type
Advance to Bea In Jan 2013

. VIIRS Surface Type is used in Land Surface
Models, for global and large-scale ecosystem
.+ assessments, and for ecosystem change

monitoring. It is also an auxiliary input for
other data products.

Global MODIS
Surface Type map as
prototype for VIIRS.

The JPSS Surfa

Team is preparing to
first Quarterly Surface Type
on one full year VIIRS data.

[ ] water Bodies [ | woody Savannas
I Evergreen Needieleaf Forests | | Savannas
I Evergreen Broadieaf Forests | | Grasslands
- Deciduous Needleleaf Forests - Permanent Wetlands
[ | Deciduous Broadieaf Forests | | Croplands
[ mixed Forests I urban and Built-up Lands
[ ciosed Shrublands [ croplandiNatural Vegetation Mosaics
[ | Open Shrublands || snowandlce
[ Barren

. Zhan/JPSS Land Surface Type Tea



Description: Tropospheric
wind speed, direction, and
height based on cloud
tracking. Based on the
GOES-R ABI wind retrieval
methodology.

Characteristics: Winds are
generated for the area of
overlap of three consecutive
orbits. The product will be
operational in early 2013.

Users: MODIS and AVHRR
polar winds are assimilated in
numerical weather prediction
systems at 13 operational
centers in 8 countries. VIIRS
winds are expected to be
used by the same centers.

J. Key/NDE Polar Winds Team

Winds from VIIRS data for one pass (actually, a triplet of passes)
over the Arctic on 1 February 2012. While precise heights are
retrieved, the figure groups the vectors into low (yellow), middle,,
(cyan), and high (magenta) categories.



Snow cover
Advance to Beta in June 2013

NOAA IMS Interactive
Snow Map

March 2, 2012 &*

e ey

........

\.&% Backcatter Cloud - *
%‘ Realistic, detailed characterization of
regional snow cover at high spatial
resolution. VIIRS sees less snow than
MODIS, and has some false snow In

tropical areas.

Forward scatter

Sun-satellite relati

azunuth.
HEN T e

4] 511 120 1B
Slide courtesy of Jeff Key and the Cryosphere Team.



VIIRS Ice Surface Temperature
Advance to Beta in June 2013

Description: The surface (skin,
or radiating) temperature of sea
ice.

Status: VIIRS IST has a 1-2 K
cold bias relative to MODIS.
The bias for VIIRS Land Surface
Temperature over the ice sheet
(not shown) is less than for IST.
Compared to drifting ice buoy
near-surface air temperatures,
the mean difference (buoy
minus VIIRS IST) is 4.8K.

Users: Ice centers, NWP model

verification (not assimilated),
science applications.

Slide Courtesy of Genevieve Valliere-Kelley and Jeffrey Key.

NPP IST (K) 0004 to 0025 UTC on 08/28/2012

MYD IST (K) Q005 to 0025 UTC on 08/28/2012

Comparison of IST from VIIRS and MODIS

265

g 245
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Sea Ice Cover and Characterization
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Description: An ice age classification for: Ice -free, New/Young Ice (less than
30 cm thickness), and All Other ice. Freshwater ice is not included.

May 06, 2012 21:02 - 21:14 UT
lat69to 76 N

' Status: Sea ice extent is realistic, but
with some false ice over open water,
misclassification of new/young vs. other
ice, and some misplacement of land
values. Ice characterization (age) is
better for daytime than nighttime. VIIRS
ice concentration is biased high relative
to passive microwave data overall, but
biased low at the low end.

Users: Ice centers (navigation), NWP
model verification (not assimilated),
science applications.

Sea ice characterization on 6 May 2012 just north of Alaska and
eastward to the Canadian Archipelago. New/young ice (less than

30 cm) is blue; older ice is green. J. Key/JPSS Cryosphere Team
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The ozone team has been

UV INDEX FORECAST

50N '_Issq_ed: 1200 UTC September 12, 2012 - Valid: Sa!ﬂerﬂtJ}l\ on: Septemberl}j, ;?12 .
using OMPS data to track the ) . Ao
Antarctic Ozone Hole.

osW  SOW  S5W  SOW  7sW

]
5 ] T 8 9 10 1 12 13 14 15
UV Index

UV Index Forecast for
September 13, 2012

Values below 220
Dobson Units are

regarding as evidence of
Ozone Hole conditions.





Summary and conclusions

The Suomi NPP sensors have proven to provide
excellent radiometric observations to generate high
guality environmental data products

— Provisional SDRs expected by early 2013

EDRs are in the process of achieving Beta and
Provisional maturity

Identified issues Iin the data product algorithms are
Integrated into the operational system as they are
resolved.

Lessons learned are being incorporated in J1
algorithm development and cal/val planning.

Review and revision of JPSS L1 requirements is
ongoing

— Algorithm improvements and product enhancements for
SNPP and JPSS
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SNPP Algorithm Maturity Status
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Algorith Maturity Status EOM December 2012 Priority | Status to Date | D-12|J-13 | F-13| M-13| A-13| M-13|J-13 J-13 | A-13| S-13 (Q1-14|Q2-14|Q3-14|Q4-14|Q1-15(Q2-15/Q3-15|Q4-15|Q1-16|Q2-16
ATMS SDR 1 B Prov Valid
CrlS SDR

VIIRS SDR GEO

VIIRS SDR

VIIRS EDR Imagery (not NCC)

VIIRS EDR NCC Imagery

ATMS TDR

VIIRS EDR Sea Surface Temperature (SST)

VIIRS EDR Ocean Color / Chlorophyll

OMPS SDR Earth View (Includes 2 products: NP and TC)
OMPS EDR Ozone (Includes 2 products: NP and TC)
VIIRS EDR Cloud Mask (VCM)

CrIMMS EDR Atmospheric Profiles

(Includes 2 products: Moisture and Temperature)

VIIRS EDR Suspended Matter (SM)

VIIRS EDR Land Active Fires

OMPS SDR Calibration

VIIRS EDR Sea Ice - Concentration

VIIRS EDR Sea Ice - Characterization (Age)

VIIRS EDR Snow Cover - Binary Mask

VIIRS EDR Snow Cover - Fraction

Prov Valid

Prov Valid

Prov Valid

V|||

Prov Valid| V-2 | V-3

B Prov Valid| V-2 | V-3
Prov Valid
B B Prov Valid V-2 V-3
B Prov Valid V-2 V-3
B Prov Valid
B Prov Valid| V-2 V-3
B Prov Valid V-2 V-3

WIWIWININ|IN|R IR |R|[PR|P
hl

w
-

Prov Valid V-2 V-3

B Prov Valid V-2 V-3
B Prov Valid V-2 [ V-3
B Prov Valid

Prov | Valid V-2 V-3

Prov Valid| V-2 V-3

Prov | Valid V-2 V-3

WIWwWlwlw i w|w|lw
V|||

Prov Valid| V-2 | V-3

VIIRS EDR Cloud-1 (Includes 4 products: Coverage/Layers,
i ; ) : . ; 3 B Prov Valid V-2 V-3
Effective Particle Size, Optical Thickness, Top Height
CrIS IP Ozone Profile (TBD) 3
CERES SDR (TBD) 3
CERES EDR (TBD) 3
VIIRS EDR Aerosols (Includes 2 products:

Aerosol Optical Thickness and Aerosol Particle Size)
VIIRS EDR Land Surface Temperature

VIIRS EDR Surface Type

4 B Prov Valid V-2 V-3

Prov Valid V-2 V-3
Prov Valid V-2 | V-3

VIIRS IP Surface Reflectance

4
4
4 Prov Valid V-2 V-3
VIIRS EDR Vegetation Index 4
4
4
4

|||
V|||

Prov Valid V-2 V-3
B Prov Valid V-2 V-3
B Prov|Valid| V-2 V-3
B Prov Valid V-2 V-3

VIIRS Gridding and Granulation (Not an L1RD product)
VIIRS EDR Ice Surface Temperature

VIIRS EDR Land Surface Albedo (Not an L1RD product)
VIIRS EDR Cloud-2 (Includes 3 products: Cloud Base
Height,

VIIRS EDR Sea Ice & Combined Surface Albedo q B Prov Valid V-2 V-3

4 B Prov Valid V-2 V-3
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