Land / cryosphere breakout
Welcome and introduction

lvan Csiszar, Jeff Key
NOAA/NESDIS/STAR

Dial-in info:
http://www.star.nesdis.noaa.gov/star/meeting_2016JPSSAnnual_Dialln.php




Land / cryosphere algorithm status

Algorithms are currently transitioning to Enterprise solutions

— changes in retrieval algorithm, product content, format

— see presentations from the NOAA JPSS Enterprise Workshop for details

— http://www.star.nesdis.noaa.gov/star/meeting SIEAW2016.php
Preparations for reprocessing are ongoing

— http://www.star.nesdis.noaa.gov/star/meeting JPSS2016 LDRW.php
Long-term product monitoring and maintenance continues

— http://www.star.nesdis.noaa.gov/jpss/EDRs/index.php

Product development is generally in sync with operational
applications

— NCEP/EMC land: consistent, gridded, global, 1-km composites
— biophysical variables for terrestrial ecological studies

— fire radiative power for smoke/air quality applications

— National Ice Center (NIC), Navy, NWS Alaska

— etc.

NASA ST production / reprocessing ongoing

— continuing coordination and synchronization for select algorithms

— implementation challenges
* NASA-unique SDR, formats, NDE vs. SIPS production systems



http://www.star.nesdis.noaa.gov/star/meeting_SJEAW2016.php
http://www.star.nesdis.noaa.gov/star/meeting_JPSS2016_LDRW.php
http://www.star.nesdis.noaa.gov/jpss/EDRs/index.php

Schematic view of proposed Land
Enterprise System
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Enterprise implementation schedule

e Algorithm readiness
— Surface reflectance: February 2017
— VI, LST, LSA: August 2017
— Active Fire — already operational
— Surface Type — annual updates
— Snow Cover / fraction — in transition
— lce Surface Temperature —in transition
— Sea Ice Thickness/Age — in transition
— Sea Ice Concentration — in transition
— VIIRS polar winds — operational since May 2014
e Two-phased approach
— granule-based products
— global gridded composites
e JPSS-1 readiness in general is confirmed
— Evaluated test datasets provided to STAR

— Ran select algorithms in STAR environment
e Furtherinteraction with NDE needed for pre-launch testing



Land /cryosphere algorithm readiness
for reprocessing: general comments

e Test datasets of upstream products are needed for
algorithm validation and verification
— SDR, SR, AOT, VCM
— Opportunity for accelerated product maturity
— Training / validation datasets are needed
— JPSS-1 cal/val plan and CEOS validation protocol, as
applicable

e Reprocessing schedule is contingent on

— Reprocessing of upstream products

* Reprocessing should be done after evaluation by downstream
product teams

— Readiness of Enterprise algorithm and processing code

e At least validated maturity Stage 2 level is required
— Full global and seasonal sampling



Agenda (am)

0830 — 0850 Introduction and welcome lvan Csiszar
0850 — 0910 Surface reflectance Eric Vermote
0910 - 0930 Terrestrial biophysical product suite Marco Vargas
0930 — 0950 Land surface albedo Yunyue (Bob) Yu
0950 — 1010 Land surface temperature Yunyue (Bob) Yu
1010-1030 Break

1030 — 1050 Active fire lvan Csiszar
1050 - 1110 Surface type Xiwu (Jerry) Zhan
1110- 1130 Binary snow cover and snow fraction Peter Romanov
1130—- 1150 Sea ice surface temperature Mark Tschudi
1150 - 1210 Sea ice concentration Jeff Key

1210 - 1230 Sea ice characterization and thickness Jeff Key



Agenda (pm)

1330 - 1350 Enterprise system status lvan Csiszar
1350 — 1410 Suomi NPP reprocessing status Jason Choi
1410 — 1430 NASA Science Team Miguel Roman
1430 — 1450 CEOS Land Product Validation Miguel Roman

1450 - 1510 Land product characterization system Gregory Stensaas
1510 — 1530 Break / poster session

1530 — 1550 Vegetation Health Applications Wei Guo
1550 - 1610 NCEP Land Applications Mike Ek
1610 — 1130 National Ice Center Applications Pablo C. Coldn

1630 — 1650 Open discussion and wrap-up



Principal questions

* |s transition to enterprise processing on track?
— science, format, dependencies

— transition to “true” enterprise products
e GOES-R, non-NOAA / foreign satellites

 Are we ready for reprocessing?

— product-specific requirements

* Are the products ready to use? Are they used?

— true operational applications
e process for implementing operational use
 demonstrated potential and impacts



Surface Reflectance

Eric Vermote
NASA GSFC Code 619
eric.f.vermote@nasa.goVv
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/ A Land Climate Data Record

"  Multi instrument/Multi sensor Science Quality Data Records used to %
guantify trends and changes
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Emphasis on data consistency — characterization

rather than degrading/smoothing the data
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Needs to address geolocation,calibration, atmospheric/BRDF correction issue

CALIBRATION ATMOSPHERIC BRDF CORRECTION
CORRECTION

Degradation in channel 1
(from Ocean observations)
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* Generic Surface Reflectance Algorithm for

VIIRS, MODIS Landsat 8...

The surface reflectance algorithm relies on:

= the use of very accurate (better than 1%) vector radiative
transfer modeling of the coupled atmosphere-surface system

= the inversion of key atmospheric parameters (aerosol, water
vapor)

Home page: http://modis-sr.ltdri.org
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oSV Validation Effort

The complete 6SV validation effort is summarized in three manuscripts:

=Kotchenova, S. Y., Vermote, E. F., Matarrese, R., & Klemm Jr, F. J. (2006). Validation
of a vector version of the 6S radiative transfer code for atmospheric correction of
satellite data. Part I: Path radiance. Applied Optics, 45(26), 6762-6774.

=Kotchenova, S. Y., & Vermote, E. F. (2007). Validation of a vector version of the 6S
radiative transfer code for atmospheric correction of satellite data. Part |l.
Homogeneous Lambertian and anisotropic surfaces. Applied Optics, 46(20), 4455-
4464.

=Kotchenova, S. Y., Vermote, E. F.,, Levy, R., & Lyapustin, A. (2008). Radiative transfer
codes for atmospheric correction and aerosol retrieval: intercomparison study. Applied
Optics, 47(13), 2215-2226.
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Generic flowchart for atmospheric correction

Ancillary SR reflectances

(Ozone,
Water

Vapor, Atmospheric correction

T

TOA reflectances AOT Map

A 4

STAR JPSS Science Team Meeting, August 8 — 12, 2016, NCWCP, College Park, MD



Aerosol inversion

Reading Inputs, LUT

and Ancillary data psurt determined (*) using paims Tam @Nd S,im

from LUT assuming AOT, Aerosol model
and knowing pressure, altitude, water vapor,

ozone... A
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Methodology for evaluating the performance
of surface reflectance

SUbSEtS Of Level 1B Comparison

data processed using < > | Reference data set
the standard surface \
reflectance algorithm

Atmospherically
corrected TOA
reflectances derived
from Level 1B subsets

AERONET measurements
Vector 6S _
(Taer, H,O, particle distribution

Refractive indices,sphericityeri)

http://modQ9val.ltdri.org/cqi-bin/mod09 c005 public allsites onecollection.cqi
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Improving the aerosol retrieval In
collection 6 reflected in APU metrics
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Aerosol retrieval also

shows improvement
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Scatterplot of the MODQ09 AOT at 550nm versus the AERONET measured
AOT at 550nm for East Coast sites selection: GSFC (top left), Stennis (top
right), Walker Branch (bottom left) and Wallops (bottom right).
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@ Aerosol retrieval also shows improvement
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Scatterplot of the MODO09 AOT at 550nm versus the AERONET measured
AOT at 550nm for for a very bright site in Saudi Arabia (Solar Village)
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VIIRS Surface reflectance

the VIIRS SR product is directly heritage
from collection 5 MODIS and that it has been
validated to stage 1 (Land PEATE adjusted
version)

MODIS algorithm refinements from
Collection 6 are being integrated into the
VIIRS algorithm and shared with the NOAA
JPSS project for possible inclusion in future
versions of the operational product (NDE) .
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¥ The need for a protocol to use of AERONET data @

To correctly take into account the aerosols, we need the aerosol microphysical
properties provided by the AERONET network including size-distribution (%C;,
%C,, C;, C,, I't, I, 6,, ), complex refractive indices and sphericity.

Over the 670 available AERONET sites, we selected 230 sites with sufficient data.

To be useful for validation, the aerosol model should be readily available anytime,
which is not usually the case.

Following Dubovik et al., 2002, JAS,*? one can used regressions for each
microphysical parameters using as parameter either 1., (aot) or t,,, and o
(Angstrém coeff.).

The protocol needs to be further agreed on and its uncertainties assessed
(work in progress)
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ACIX: CEOS-WGCV Atmospheric Correction
Inter-comparison Exercise
(ESA/NASA/UMD)

The exercise aims to bring together available AC processors (actually 14
processors including SEN2COR, MACCS, L8-S2-6SAC, ...) to generate the
corresponding SR products.

The input data will be Landsat-8 and Sentinel-2 imagery of various test sites,
l.e. coastal, agricultural, forest, snow/artic areas and deserts.

Objectives
To better understand uncertainties and issues on L8 and S2 AC products
To propose further improvements of the future AC schemes

* 1st Workshop in June 21st-22"d @ University of Maryland (by invitation): to

elaborate concepts, protocols and guidelines for the inter-comparison and validation of SR products

Program (with first suggestions) will be provide April 30" (available on the web site for eventual end
users feedbacks)

* 2nd workshop in January 2017 (open)

https://earth.esa.int/web/sppa/meetings-workshops/acix
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Use of BRDF correction for
product cross-comparison
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[bookmark: _GoBack]Comparison of aggregated FORMOSAT-2 reflectance and MODIS reflectance. No BRDF correction. Density function from light grey (minimum) to black (maximum); white = no data.
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[bookmark: _GoBack]Comparison of aggregated FORMOSAT-2 reflectance and BRDF corrected MODIS reflectance. Corrections were performed with Vermote al. (2009) method using for each day of acquisition, the angular configuration of FORMOSAT-2 data.
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Cross comparison with MODIS over BELMANIPZ

The VIIRS SR is now monitored at more than 400 sites
(red losanges) through cross-comparison with MODIS.
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Results over BELMANIP2
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Preliminary version of Enterprise VIIRS SR
as been tested
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Preliminary version of Enterprise VIIRS SR\
has been tested
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Preliminary version of Enterprise VIIRS SR
has been tested
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Conclusions

Surface reflectance (SR) algorithm is mature and
pathway toward validation and automated QA is clearly
identified.

Algorithm is generic and tied to documented validated
radiative transfer code so the accuracy is traceable
enabling error budget.

The use of BRDF correction enables easy cross-
comparison of different sensors (MODIS,VIIRS,AVHRR,
LDCM, Landsat, Sentinel 2 ,Sentinel 3...)

AERONET is central to SR validation and a “standard”
protocol for its use to be defined (CEOS CVWG
Initiative)
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JPSS IDPS SNPP Operational Algorithm Overview (1/2)

IDPS SNPP VIIRS VI EDR Algorithm

The current IDPS SNPP VIIRS
Vegetation Index (VI) EDR
consists of two vegetation

indices: p—e p—e

1. Normalized Difference EVI™ =(1+1)- Pn_—Pn

TOC TOC

Vegetation Index (NDVITOA) @p 0 —Cemy L
from top-of-atmosphere
(TOA) reflectances Toc

, Pms - Surface reflectance band M3 (488 nm
Enhanced Vegetation Index e ( )
(EVITOC) from top of canopy #u - Surface reflectance band 11 (640 nm)

TOC

(TOC) reflectances. P2 Surface reflectance band 12 (865 nm)

TOA

P

NDVT® = (o~ p?) o™ + ™)

Top of the atmosphere reflectance band 11 (640 nm)

TOA
P2 Top of the atmosphere reflectance band 12 (865 nm)

C,, C, and L are constants
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JPSS IDPS SNPP Operational Algorithm Overview (2/2)

The VIIRS VI EDR operational
product is generated as ~86
seconds granules at Imagery
resolution (375m)

VI EDR is produced over land only
and during day time
Format HDF5
The granule file contains:
« TOA NDVI
« TOCEVI

Also included in the product are
four quality flag (QF) layers on
land/water mask, cloud confidence,
aerosol loadings, and exclusion
conditions

Product available at NOAA CLASS
http://www.class.ncdc.noaa.qov/

STAR JPSS Annual Science Team Meeting, 8-12 August 2016 NCWCP College Park, MD



JPSS NDE SNPP VIIRS Green Vegetation Fraction Product

SNPP VIIRS Green Vegetation
Fraction (GVF) Algorithm

The VIIRS GVF algorithm is a
modified version of the Gutman and
Ignatov’s (1998) GVF algorithm

The VIIRS GVF algorithm uses the
VIIRS 11, 12 and M3 TOC
reflectances as input

The VIIRS GVF is derived form EVI

The Enhanced Vegetation Index (TOC)

EVI :G pNIR_pred
Puir TC1 Prea —Co Pone 1

The Green Vegetation Fraction

EVI —EVI,
EVI, —EVI,

GVF =

The SNPP VIIRS GVF system
generates two products
1. Weekly Global GVF at 4 km res
2. Weekly Regional GVF at 1 km res
(Lat 7.5°S to 90°N, Lon 130°E to 30°E)

Weekly (updated daily) GVF products are
generated in Lat/Lon projection
Output File Format: NetCDF4

The GVF product is available at
NOAA/CLASS

Suomi NPP VIIRS Green Vegetation Fraction
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JPSS NDE 2.0 Vegetation Index Products (under development)

Suomi NPP VIIRS TOC NDVI -- JPSS EPS
04 Jul 2016

The NDE Vegetation Products System
(VPS) is currently under development

The NDE VPS will generate:

 Global Gridded (4km res) TOA
NDVI, TOC NDVI, TOC EVI and
GVF

Regional Gridded (1km res) TOA
NDVI, TOC NDVI, TOC EVI and

GVF
Suomi NPP VIIRS TOC NDVI -- JPSS EPS

Temporal resolution: Daily, Weekly o1 201
(updated daily), and Bi-weekly (updated
daily)

Format NetCDF4
Project CDR scheduled in Sep 2016
Estimated TTO August 2017
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S-NPP VIIRS VI EDR and GVF STATUS

IDPS VIIRS VI EDR NDE VIIRS GVE
The VI EDR always has met the JPSS
performance specifications since the Declared operational by on 02/12/2015
beginning of the SNPP mission Product maturity: Provisional

Product Maturity Validated maturity review in Sep 2016
- Beta Maturity: February 2012

- Provisional Maturity: August 2013
- Validated Maturity: September 2014 GVF APU Estimates

- IDPS VI EDR LTM in progress

VI EDR Global APU Estimates Attribute Sl validation
Threshold
. Results
L1RDS (GVF units)

Validation
Threshold Results Measurement Accuracy
(VI units)

1. Global 0.076
TOA NDVI Accuracy

2. Regional 0.062
TOA NDVI Precision

Measurement Precision
TOA NDVI Uncertainty

1. Global
TOC EVI Accuracy

2. Regional
TOC EVI Precision

. Measurement Uncertainty
TOC EVI Uncertainty

1. Global
TOC NDVI Accuracy

o 2. Regional
TOC NDVI Precision

TOC NDVI Uncertainty
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APU (EVI Unit)

APU (NDVI Unit)

JPSS |IDPS S-NPP VIIRS VI EDR STATUS: Global APU (LTM)

VIIRS VI APU meet the L1RDS requirements over time, across seasons and view angles
— APU derived from global data using Aqua MODIS as a reference
— VIIRS-MODIS observation pairs from matched orbital tracks used

Global APU Across View Angles
(Jan — Dec 2015)

TOA NDVI

Global APU Time Series Plot (2015-2016)

0.07 ‘ . ‘ . ‘ . ‘ . ‘ . : — ‘
0.06 Uncertainty Req.
0.05
0.04
0.03 +
0.02
0.01 +
0.00

°
0.08 : . : . : . : . : . :
0.07 ¢ TOC EVI —e— Accuracy

Precision

Uncertainty [ . j I I
l\ 'i?— ! - T T T I T
2

APU (NDVI Unit)

2 ] T ot ol
Al 9_0'\5 -7_0'\6 '7_0'\6 r;p'\% 9_0'\6 -7,0'\6 7_0'\6 1@\5 .10\5‘ .10\5 AN© 9_0'\6 55625 40-475 20-275 075

| TOCEVI

5562.5 40475 20-27.5 0-7.5

TOC NDVI

B Accuracy T
Precision
Uncertainty [T

APU (NDVI Unit)

A 25 6% ol 6% o9 A0 AN _AL :
QNPT N gD N P .?_6\5'\ .10'\5"\ .10\5"\ QN o 55625 40475 20275 075 | 075 20275 40475 55625
Backscattering Direction Forscattering Direction

Year-Month View Zenith Angle (Degree)
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JPSS IDPS S-NPP VIIRS VI EDR: Temporal Profile Evaluation (LTM)

Quality of VIIRS VI EDR temporal profiles have been evaluated via visual inspection &
comparison with Aqua MODIS

VIIRS ubset Sites for Temporal Profile Evaluation

North America
22 sites

Regions IGBP LandC
ENF, DBF, MF, :
North America  CRO, GRA, OSH, Australia
CSH, WSA, WET 8 sites
EBF, GRA, WSA,
SAV
Europe ENF, CRO, GRA ) i

Austraha

Source: Esri, DigitalGlob oEye, arths hics, CNES/Airbus DS, USDA, USGS, AEX,
Getmapping, Aerog L sw C Community

IGBP landcover class (number of site)

® ENF(2) @ EBF(2) @ DBF(5) @ MF(2) "SH (1) OSH (1) GRA (10) CRO (5) @ WSA(3) AV (3) @ WET (1)
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JPSS IDPS S-NPP VIIRS VI EDR: Temporal Profile Evaluation (LTM)

Quiality of VIIRS VI EDR temporal profiles evaluated via visual inspection & comparison with Aqua MODIS
— VIIRS VI temporal profiles matching very well with the MODIS counterparts
— VCM cloud confidence flag performing well for screening suspicious observations overall
— VCM and MODIS snow masks somewhat incompatible

VIIRS

AU-DaP Australia (-14.06, 131.32) LC: GRA M O D I SAU DaP Australia (-14.06, 131.32) LC: GRA

2014 2015 2015

TOA-NDVI

o Screened_withCloudConfProb Unscreened VIIRS TOA-NDVI : © Screened_withCloudConf + Unscreened C6 MODIS TOA-NDVI

183 001 182 001 182 001 182 182 001 182 001 182

AU-DaP Australia (-14.06, 131.32) LC: GRA . __. . __DATE(20124-2016.3)

2013 2014 2015

: .
- 2y a & 5 o vor" 3
] &5 s b
- o £y L
Al

o Screened_withCloudConfProb Unscreened VIIRS TOC-EVI(G=2.0) : < Screened_withCloudConf + Unscreened tG MODISTOC EVI

001 182 001 182 001 182 182 001 182 001 182
DATE (2012.4 - 2016.3) DATE (2012.4 - 2016.3)

et ey rrmay eyt e s

2014

TOC-NDVI

© Screened_withCloudConfProb Unscreened VIIRS TOC NDVI | o Screened withCloudConf + Unscreened C6 MODIS TOC NDVI
183 001 182 001 182 001 182 ’ 183 061 182 061 162 001 182
DATE (2012.4 - 2016.3) DATE (2012.4 - 2016.3)
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3 VIIRS VIs vs. MODIS C6 VIs (Cloud screening)

O Observations remained after cloud screening

|
1 US-Aud USA (31.59, -110.51) LC: GRA ; US-Aud USA (31.59, -110.51) LC: GRA
2013 2014 2015 2016 2013 2014 2015 2016
08 ] 8t
TOA-NDVI
0.6 ] 08 ¢
% B 04 %
= =
: Te'e : ++£+f£¥‘+‘¥’"‘+* e T
0 + - 3‘-+£*+$#+
02 =} Screened_vyithCIoudCoanrob ‘ Unscreened VIIRS TOA-NDVI ‘ 02 o ScreenedivyithCIoudConf . + Unscreened C6 MODIS TOA-NDVI :
. 183 001 182 001 182 001 182 001 : 183 001 182 001 182 001 182 001
) ) DATE (2012.4 - 2016.3
08 US-Aud USA (31.59, -110.51) LC: GRA U8 , : . (. - )- , . .
: 2013 ' S014 ' 2015 ‘ 016 ’ 2013 2014 2015 2016
° | TOC-EVI | :
04 ¢ T
‘ £ 8
= S Nc t !
@ w % -
02 Pl o
M**:” el
T P T e TR, e
oF et p W ﬁ Wl . S . Toeati
o |_°Screened withCloudConfProb Unscreened VIIRS TOC-EVI(G=2.0) ‘ g | 2 Scréened withCloudConf - . Unscreened C6 MODIS TOC EVI ;
) 183 001 182 001 182 001 182 001 183 001 182 001 182 001 182 001
DATE (2012.4 - 2016.3) DATE (2012.4 - 2016.3)
. 1 D e N oo ey — o -
2013 2014 2015 2016 . 2013 2014 2015 2016
+ +
08 ¢ E 08 ¢ . . -
TOC-NDVI . e + }
1 06 | ogr e e 5o
> = §‘+ e LS
= = + N o ++, -
2 I N N e |
+ e +? %, 4 + +++§ o
0.2 bt +F 3 ‘¥++ Fapt + et hﬁ)f*%
ﬁ“ TQM ;: g o P A Ny *z“# + * +'t&+i+ +Qr+ GJ i
i++1'+ +++ Jq**a—+++‘*+*+++ b 3 ++++'§ +++++ F +* ok i e gt ey
0 brlAEal Brdl Uedle CREREN L odmoe e T 0
02 =3 ScreenedivyithCIoudCoanrob ; Unscreened VIIRS TOC NDVI : 02 =3 ScreenedivyithCIoudConf ; + Unscreened C6 MODIS TOC NDVI :
- 183 001 182 001 182 001 182 001 - 183 001 182 001 182 001 182 001
DATE (2012.4 - 2016.3) DATE (2012.4 - 2016.3)
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JPSS IDPS S-NPP VIIRS VI EDR: Inter-Comparison Exercise

11 flux tower sites across the conterminous U.S.

Temperate grassland (2), Semi-arid grassland (2), Woody savanna (1),
Cropland (2), Deciduus forest (4)

Temperate grass
(GRA)

Semi-arid grass
(G RAarid)

Y Site locations

Woody savanna Forest
(WSA) 0 500 1000 2000 km (DBF)

Boures: Ead, Digitaltlobe, MacBys, Rubad, Earihatar Baoprashics, GHES AN D8, i, Das, 42, |
ping, Aseguied, G, 1O, bwiasinpe, and ihs 08 Ussr Sommunty |, 1y " T |
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Methods

data

Processing

VIIRS VI

Tower VI

Start-of-Season

(SOS)

Data screening
Satellite: Quality flags

In-situ data: radiation & precipitation

\ 4

VI time series with data gap

Model Daily VI (Fisher et al., 2006) ]

v

Modeled multi-years VI curve

End-of-Season
(EOS)

Calculate SOS, EOS, GSL
(Fisher et al., 2007; Zhang et al., 2014)

AuUQ

v

Multi-years S(.)S, EQS, GSL

v

Correlation analysis between

S0S & GSL, EOS & GSL

(Spearman's rank correlation, r)




JPSS IDPS S-NPP VIIRS VI EDR: Inter-Comparison Exercise

VIIRS vs. In Situ Phenological

Metrics Cross-Comparison

TOCEM S0S/EQS TOANDW SOS/ECS

TOC NDVI S0S/EOS

330

300 4

270 ~

240 4

210 ~

180 -

150

120

TOA NDVI

y=-27.04 +114x
rz=088

® SO0S

& EO0S |]

120

150 180 210 240 270 300

Tower NDVI SOS/ EOS

] =097

| TocEWI

y=-0.33+ 009 y
-~

s
A

180 210 240 270 300

Tower EVI2 SOS/EOS

| Toc NDVI

y=-18.3+ 1.08¢

180 210 240 270 300

Tower NDVI SOS/EOS

GSL (days)

GSL (days)

* VIIRS- & In Situ-derived phenological metrics corresponded well

(e.g., SOS MD < 5 days; SOS RMSE < 7 days)

» Temporal & spatial treads obtained from VIIRS VI EDR compared
well with those from MODIS and In Situ VIs.

In Situ vs. MODIS vs. VIIRS Inter-Comparison of

Temporal Phenological Trends

Tower (TOC NDVI))

4 P<0.001

CRO1
CRO2
GRAt1
GRAt2
GRAari]
GRAari2

% DBF1

¢ DBF2

& DBF3

B DBF4

% WSA

r=-093

0 50 100 150 200 250
SOS (day of year)

Tower (TOC EVI))

CRO1
CRO2
GRAt1
GRAt2
GRAari]
GRAari2|

% DBF1

® DBF2

& DBF3

B DBF4

= WSA

]

r =-0.86

4 P<0.001

0 50 100 150 200 250
SOS (day of year)

GSL (days)

GSL (days)

MODIS (TOC NDVI))

VIIRS (TOC NDVI))

1 P<0.001

CRO1
CRO2
GRAt1
GRAt2
GRAari]|
GRAariZ
% DBF1
® DBF2
R DBF3
8 DBF4
% % WSA

&
R =
xgﬁ

r=-0.92

GSL (days)

1 P<0.001

CRO1
CRO2
GRAt1
GRAt2
GRAaril
GRAari2

% DBF1

¢ DBF2

& DBF3

B DBF4

% WSA

r =-0.86

0 50 100 150 200 250
SOS (day of year)

MODIS (TOC EVI))

0 50 100 150 200 250
SOS (day of year)

VIIRS (TOC EVI))

CRO1
CRO2
GRAt1
GRAt2
GRAaril
GRAariZ

% DBF1

® DBF2

R DBF3

B DBF4

% WSA

r=-091

4 P<0.001

GSL (days)

CRO1
CRO2
GRAt1
GRAt2
GRAaril
GRAari2

% DBF1

¢ DBF2

& DBF3

B DBF4

S WSA

r=-0.84

4 P<0.001

0 50 100 150 200 250
SOS (day of year)
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NDE S-NPP VIIRS GVF Validation (1/3)

ata Sources:

* VIIRS
AVHRR
VIIRS-AVHRR

Data Sets:
* GVF
Surface Type
Climatology

Compositing:
* Daily Rolling Weekly

Analysis:
* Availability Tables
Maps

Date:
dd mm  yyyy
<||08v| 08| 2016

http://www.star.nesdis.noaa.gov/smcd/viirs vi/gvf/gvf.htm
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Weekly GVF difference (VIIRS - AVHRR) Sep 7 - Sep 14, 2015
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http://www.star.nesdis.noaa.gov/smcd/viirs_vi/gvf/gvf.htm

NDE S-NPP VIIRS GVF Validation (2/3)

GVF Time Series and Correlative Analysis Between VIIRS and AVHR

GVF Temporal Trajectories
VIIRS vs. AVHRR
Konza Validation Site

GVF Comparison by Surface Type
VIIRS vs. AVHRR

H M Weekly AVHRR GVF VS. VIIRS GVF (Nov 9 - Nov 16, 2015) Weekly AVHRR GVF VS. VIIRS GVF (Nov 9 - Nov 16, 2015)
ODa emporal Irajectories Suvammas Evergreen Necdlcleaf Forests
0 y — T T T T 0
VIIRS vs. AVHRR e ' ' ' Bt
)

S
T

>
T

VIIRS GVF
VIIRS GVF

[

n .- _.:-‘.-:1.--1;.1'_
-l aa
LIE-H ..._

. . \ . h . . .
02 04 0.6 0.8 0 . 0.4 0.6 0.8 10
AVHRR GVF AVHRR GVF V
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NDE S-NPP VIIRS GVF Validation (3/3)

GVF Time Series Inter-Comparison Comparison Between VIIRS GVF
Using In Situ Networks and Google Earth GVF

GHF_EVIZ_Site— _GF_Lkm_VilRS— GVF_bkm_VilRS | [ GVF_EVIZ_Site—  GNF_Lkm_VilRS— GVF_m_VilRs |

Konza Harvard Forest

o“ 10“ w
o

e n... Terwer Site: Kesesal € . DonSat) = (1099819, 31.7365)

= lkm VIIRS: RMSE=0.05 + a dkm VIIRS: AMSE=D.06

Google Earth image over a 0.036- Classified image Google Earth image over a 0.036- Classified image
degree VIIRS GVF pixel (8/13/2014) (green vegetation: green) degree VIIRS GVF pixel (4/27/2016) (green vegetation: green)

Google Earth GVF=0.44 Google Earth GVF=0.26
‘ ? ) ‘ 7 VIIRS GVF=0.55 VIIRS GVF=0.34

GF EVIZ_Site: Kendall Grassiand. (lon.lat) = {.109.9419, 31.7368]

GVF_EVIZ_Site: Lucky Mils_Shrubland, (len,lat] = {.110.0823, 31 743833)

GVF_EVIZ_Site—  GVF_Lkm_VIRS— GVF_dkm v.ms] GVF_EVIZ_Site—  GNF_Lkm_VilRS— GVF_m_VilRs |

o Park Falls Scatter Plot
»* , ' ' VIIRS GVF vs. Google Earth GVF

r

ﬁe o
o

4 | { 1 ! J . = 0,588%x + 01809
| \ Ri= 08129
W -
. 3TN - |"
| | | ,l ' L7 / 6

UC
R Y B\a
P B g

Amverifius Tower Sbe: Sara_Rita_Grassland, flen,at) = 1108277, 3378941

4

= lkm VIIRS: RMSE=0.05 + a dkm VIIRS: AMSE=D.06

VIRS GVF

[

Google Earth image over a 0.036- Classified image
degree VIIRS GVF pixel (5/10/2013) (green vegetation: green) 0 9.4 as

Google Earth GVF

Google Earth GVF=0.38
VIIRS GVF=0.36

01 02 03 04 05 06 07 o4 01 ez 03

O]
GVF_EW12_Site: Santa_Rita Grazsiand, (len,lat) = (1105277, 31.7804)

GF_EVI2_Ste- Masouri Ozark, flen lat] = |.92.2, 38.7441)
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JPSS-1 Readiness (1/3)

A new vegetation index, the TOC NDVI, has been added to the
JPSS-1 VIIRS VI EDR

An improved EVI algorithm has been incorporated which stabilizes
the EVI performance over snow/ice/cloud-contaminated pixels

The Block 2.0 VIIRS VI EDR algorithm has been tested (LG2 and
OBSAT tests) and it is performing well

JPSS VI EDR Cal/Val plan was delivered last year

Cal/Val datasets: J1 Test Data, SNPP VI, MODIS VI, AERONET,
FLUXNET

SNPP Cal/Val tools are being adapted to work with JPSS-1 VI
products

J1 GVF continuity and upgrades project funded
Schedules and Milestones
— Beta: October 2017 (VIIRS SDR Beta + 7 months)
— Provisional: April 2018 (Beta + 6 months)
— Validated: April 2019 (Provisional + 12 months)
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Readiness (2/3)

TOC NDVI TOC EVI

TOC NDVI, Land {(20160409)

TOA NDVI

TOA NDVI, Land (20160409)

LG2 Test (Block 2.0)
20160409
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JPSS-1 Readiness (3/3)

Ea e |
=] [@lals Block 2.0 VI EDR hdf5 file structure

Recent Files |EANIIIIITHIIIITIINIIIIT0_FY16U_MingshiChen\LG2 dataWIviO_j01_d20160403_t1959574_e2001216_b04668_c20160403204220778231_nobc_ops.hs Clear Text

B] VIVIO_j01_d20160408_11959574 e2001216_b046658_c20160408204220778231_nobc_ops.hs m VIVIO_]D1 d20160408 11959574 2001216 b046ES c20
¢ '@ All_Data . | - | X
o @ VIRS-VI-EDR_AI : o @Al
f QF1_VIRSVIEDR :
@ QF2_VIRSVIEDR
@ QF3_VIIRSVIEDR

8 QF3_VIRSVIEDR
& oF4_VIIRSVIEDR
[ ToA_NDVI

8 TOA_NDVI_Factors
¢ @ VIRS-VI-EDR & TOC_EVI

I VIRS-VI-EDR_Agar : ﬁ TOC_EVYI_Factor
T VIRS-VI-EDR_Gran_0 : & ToC_NDVI

f_Factors

N_LEGA_Flag=0n
N_Nadir_Latitude_Max = 43.465904 ¢ @ VIRS-VI-EDR
MN_Madir_Latitude_Min = 38.613636
N_Madir_Longitude_Max = -104.675476 ﬁ VIIRS-VI-EDR_Agagr
M_Madir_Longitude_Min = -106.349106
N_Number_Of Scans = 43 i VIRS-VI-EDR_Gran_0
M_Percent_Erroneocus_Data = 0.0
M_Percent_Missing_Data =00
M_Percent_Mot-Applicable_Data = 1 0933601
M_Primary_Label = Mon-Primary
M_Quality_Summary_Mames = Mo Land in Granule Summary TOA NDWI Quality, Summary TOC EVI Quality, Summary TOC NDVI Quality, TOA MDVI Exclusion Summary, TOC EVI Exclusion Summary, TOC NDVI Exclusion Summary
M_Quality_Summary_Values = 0,23 23 23 51 51 51

M_Reference_ID = VIRS-VI-EDR:J01001408175994:A1

M_Satellite/Local_Azimuth_Angle_Max = 179 99907

M_Satellite/Local_Azimuth_Angle_Min =-179 965 .

M_Satellite/lLocal_Zenith_Angle_Max =70.80727

ez, 1he LG2 Block 2.0 VI EDR hdf5 output files successfully
M_Software_Version = 12.0.00.00.16

M_Solar_Azimuth_Angle_Max=180.0

e Implemented the new QF4 and the TOC NDVI dataset
M_Solar_Zenith_Angle_Max = 47.026203

M_Solar_Zenith_Angle_Min = 27.23705

M_Spacecrafi_Maneuver = Normal Operations

Morth_Bounding_Coordinate = 44 80434

South_Bounding_Coordinate = 34.805126

West_Bounding_Coordinate = -123.625465

Log Info Metadata
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Jpss Enterprise Algorithm for Vegetation Products

» Land algorithms are currently transitioning to Enterprise solutions

The Enterprise Algorithm for
Vegetation products is in the
planning stage

Enterprise Vegetation Products:
TOA-NDVI, TOC-NDVI, GVF, EVI,
EVI2*, LAI*, fPAR*, PSN* and
NPP*

Global gridded products in Lat/Lon
projection

Spatial resolution: 1 km (0.009
degree)

Temporal resolution: daily, weekly
updated daily, and bi-weekly
updated daily

Output File Format: NetCDF4

*No L1 requirement to create these new products

2-phased Development Strategy

 Implement a 2-phased
approach for the development
of the Enterprise Algorithm for
Vegetation Products

> Phase 1

Products to be implemented in
this phase:

TOC EVI, TOC EVIZ, TOC
NDVI, TOA NDVI, GVF

> Phase 2

Products to be implemented in
this phase:

LAI, fPAR, NPP, PSN
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S-NPP VIIRS VI EDR Reprocessing

The VI Team will reprocess all the VIIRS Vegetation products
since the beginning of the SNPP mission, using the Enterprise
Algorithm for Vegetation Products (EAVP) that will run
operationally at NDE in the near future

During reprocessing the EAVP will ingest the reprocessed
versions (enterprise versions) of the VIIRS SDR, CM, SR, and
AOT datasets

The reprocessed VI products will incorporate all the
refinements in sensor calibration (VIIRS SDR), improvements
to the input datasets (CM, SR, and AOT), as well as
changes/improvements to the VI-EDR algorithm (additional
guality flags, new TOC NDVI dataset, improved quality
definition)
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Operational Use

 VIIRS EVI used to derive VIIRS Green
Vegetation Fraction (GVF)

STAR Land Team members (Csiszar/VVargas/Yu)
are working with NCEP/EMC to incorporate the
near-real-time Suomi NPP Green Vegetation

Fraction into NCEP Land modeling suite

* This effort will lead to the operational use of the
existing Suomi NPP GVF product in EMC
modeling
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Summary

All the SNPP VIIRS Vegetation Index products are performing
well

The VI Team is ready for the EOC of the JPSS1 VI EDR

The NDE implementation of the SNPP VI products is under
development

The Enterprise Algorithm for Vegetation Products is being
prototyped. STAR Land Team has identified the deficiencies Iin
the requirements and is working on the CCRs

Reprocessing of the SNPP VIIRS VI products is necessary to
Incorporate all the refinements in sensor calibration (VIIRS
SDR), improvements to the input datasets (CM, SR, and
AQOT), as well as changes/improvements to the VI-EDR
algorithm

VIIRS VI product validation will be coordinated with
CEOS/WGCV LPV which has established a new “Vegetation
Index” focus area
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gpss For more information on VIIRS Vegetation Products

http://www.star.nesdis.noaa.gov/|pss/EDRs/products Veqgln
dex.php

http://www.star.nesdis.noaa.gov/smcd/viirs_vi/Monitor.nhtm
http://www.star.nesdis.noaa.gov/smcd/viirs_vi/gvi/gvf.htm
http://www.nsof.class.noaa.qgov/
http://www.0spo.noaa.gov/Products
http://www.star.nesdis.noaa.gov/jpss/
http://viirsland.gsfc.nasa.gov/Products/GVFE.html
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JPSS

Enterprise Algorithm for Vegetation Products

Acronym

Description

Purpose

TOA NDVI

Normalized Difference Vegetation
Index, at the top of the atmosphere

Continuity with AVHRR heritage

TOC NDVI

Normalized Difference Vegetation
Index, at the top of the canopy

Continuity with MODIS/AVHRR heritage, focused
on surface values

EVI/*EVI2

Enhanced Vegetation Index

Continuity with MODIS heritage. Useful
parameter for biogeophysical models and
scientific interpretation. Complement the NDVI

GVF

Green Vegetation Fraction

Useful parameter for biogeophysical models and
scientific interpretation

*LAI

Leaf Area Index

Useful parameter for biogeophysical models and
scientific interpretation

*fPAR

Fraction of absorbed
Photosynthetically Active Radiation

Useful parameter for biogeophysical models and
scientific interpretation

*PSN

Net Photosynthesis

Useful parameter for assessing the magnitude of
CO2 transport in the carbon cycle

*NPP

Net Primary Production

Useful parameter for monitoring of crops and
forests

*No L1 requirement to create these new products. The JPSS ATBD for Vegetation Index products
describes that those products will be produced

STAR JPSS Annual Science Team Meeting, 8-12 August 2016 NCWCP College Park, MD




JPSS Enterprise Algorithm for Vegetation Products

Product VIIRS ABI AVHRR MODIS

TOA NDVI

Users of NOAA
Product

NWS, USDA, USGS

TOC NDVI

EVI

EVI2

GVF

NWS/NCEP

LA

fPAR

PSN

NPP

O — operational, F — future capability

R — Ready for operational implementation
*P — planned for production at NASA
*MODIS production at NASA
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JPSS LAND SURFACE
ALBEDO

Yunyue Yu
NOAA/NESDIS/STAR
Yunyue.Yu@noaa.goVv

Shunlin Liang, Dongdong Wang, Yuan Zhou
UMD/CICS
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3 Outline

1 Cal/Val Team Members

J VIIRS LSA Production Overview
e Current IDPS LSA Algorithm
* Performance Overview
e New Development
— Enterprise LSA Algorithm
* Reprocessing plans
* Long term monitoring
* |[ssues
(J JPSS-1 Readiness

 Summary and Path Forward
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3 Cal/Val Team Members

Organization Team Members Roles and Responsibilities
Ivan Csiszar NOAA/NESDIS/SATR Land Lead, Project Management
Yunyue Yu NOAA/NESDIS/SATR EDR Lead, algorithm development, validation, team
management
Shunlin Liang UMD/CICS Algorithm development, validation
Dongdong Wang Algorithm development, validation, monitoring
Yuan Zhou Algorithm development, validation, monitoring
Walter Wolf NOAA/NESDIS/SATR System Integration, Transition
Valerie Mikles System Integration, Transition
Marina Tsidulko STAR IT support
Michael EK NOAA/EMC/NCEP User readiness
Weizhong Zheng User readiness : Model albedo application, verification
Yihua Wu User readiness : Model albedo application, verification
Miguel Roman NSAS/GSFC NASA Land Science Investigator-led Processing System
Lead
Sadashiva Devadiga System support, product monitoring
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: : i :
a; is regression coefficient for Band i.

NOAA

LSA=a,+) ar,

NASA

120°E 130°E 140°E

20°S

25°S

30°s

120°E 130°E 140°E

120°E 130°E 140°E

S“S'

10°§

15°S

20°8

30°S

10°S

15°S

20°S

25°S

30°S

120°E 130°E

Operational Products
— Single 1.5 min granule data
— Combined 4 x 1.5 min granule data

Production team

— STAR Science Team : Scientific development and

validation

— JPSS DPE (Data Product Engineering) : Production

140°E

I 0.5 Spectral input
reflectance

input

View zenith input

Solar azimuth input

gollsl View azimuth [E{Iellis

SDR QC flags Input

Cloud mask Input
Input
()M} Surface type Input

TOA spectral reflectance at
M1, 4,5,7,8,10,11

Solar zenith angles

Satellite view zenith angle
Solar azimuth angles
Satellite view azimuth angle
Level 1b data quality
Derived Sensor Data
Cloud mask data

Level 2 snow/ice mask data

LUT and Configuration File

Current VIIRS LSA Algorithm Overview

i is VIIRS band number, including the channels 1,4,5,7,8,10 and11.

I e o

Primary Sensor Data(SDR)

grid (xsize, ysize)

grid (xsize, ysize)
grid (xsize, ysize)
grid (xsize, ysize)
grid (xsize, ysize)

grid (xsize, ysize)

grid (xsize, ysize)
grid (xsize, ysize)

grid (xsize, ysize)

unitless

Degree
Degree
Degree
Degree

unitless

unitless
unitless

unitless

Coefficients
LUT

Input

Regression coefficients for
BPSA

2(two surface
types)*18(sza)

*18(vza)*23(raa)*

8(coef items)

Unitless

Output

LSA values

Associated pixel quality flags

STAR JPSS Annual Science Team Meeting, 8-12 August 2016

grid (xsize, ysize)

grid (xsize, ysize)

Unitless
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JP$S Product Performance Overview

Current VIIRS Surface albedo EDR is a full e Comprehensive
resolution granule instantaneous product. LSA is evaluation was
only generated for clear-sky land pixels. conducted using field

measurements and high-
resolution LSA reference

Product L1RDS APU Performance maps
Thresholds * The current LSA data can

VIIRS LSA Precision: 0.05 RMSE: 0.05 meet the requirements
. for snow-free cases.
VIIRS LSA Accuracy: 0.08 Bias: 0.01
16-day mean
0.35 : ‘ . 1
Biges 0005
RMSE=0.024 . ias=-0. «
%3 Bias=-0.006 | Left: Comparison of snow free ¢ ) ]
025 | albedo with SURFRAD « jok
g / measurements. 2
S - | Right: Validating snow-free N 3 Cronens
o’ and snow albedo using N Sy : |
o | Landsat albedo maps 3 Savamnes
0.05 . . : - ‘ 00 052 0,'4 0,‘6 ofB 1
005 041 015 02 025 03 Landsat

SURFRAD albedo
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3 Product Performance: snow albedo

* Accuracy of estimating snow albedo was evaluated at GC-Net stations.
* VIIRS generally has improved results.

» Retrieval accuracy is strongly dependent on quality of cloud detection.
« RMSE varies with solar and view zenith angles.

« Temporal filtering can improve retrieval quality and data continuity.

. 16-day mean . 16-day mean 16-day mean
. ‘ . 1 . .
0.8 RMSE=0.084 " " = 0.8 RMSE=0.095 . = _
o L 0.8- RMSE=0.065
Bias=-0.039 4 fﬁ Bias=-0.050 7 Bias=-0.023
- o o 4= 2
o o Mol
E 0.6 . 2 0.6 ;. % 0.6
© @ =2
%] ©
> s § 04
0.2¢ 1 0.2¢ 1 02t |
With filtering
0 ‘ . : 0 : ' ' ‘ . . ‘
0 02 0.4 06 0.8 1 0 02 0.4 06 0.8 1 00 02 0.4 0.6 08 1
0.25 012 L
02l |~ Bias “__‘!l : 0
@ RMSE 0.1- |—®Bias o
0.15 STd e o RMSE
@ 0.08 -
w01 o . -
@ L - I Q.
E 0,05 o @ a E 0.06““.. P T, |
2 & 004
m 7]
8
m 0.02
-0.15 1 L 1 L 1 1 0.02
40 45 50 55 60 65 70 75

Solar zenith angle -0.0 L I I L
0 10 20 30 40 50 60 70

View zenith angle

STAR JPSS Annual Science Team Meeting, 8-12 August 2016



235 Enterprise Algorithm Development

» Substantial improvement needs on the basis of the current IDPS LSA
algorithm.
— Missing values
» Current product: granule instantaneous, for clear-sky pixels only
— Intraday residual variations

* Adirect estimation method is used for VIIRS to capture LSA variations of rapidly-
changing surfaces.

« Meanwhile, the albedo retrieved from a single observation may contain some levels
of random noises.

— Possible gridded product
* End users need gridded product with common map projection.

 We propose to develop a new high-level LSA product on the basis of
VIIRS SA EDR, which has the following features:

— Gap-filled
— Noise-reduced

— Having potential of generating gridded product, which is desired by user
community.

 The prototype system in IDL language is ready.

— We are developing the operational system in C language to improve
efficiency.

« Critical Design Review is planned for August 2016.

STAR JPSS Annual Science Team Meeting, 8-12 August 2016



D Enterprise Algorithm Development

VIIRS SDR - Tor @

Legend
Input

I |
| |
| |
|
: VIIRS Regression |
: Geolocation Coefficients :
| VIIRS | Four components of the Enterprise
| Cloud Mask LSA : u P S P
| Granule 1 LSA algorlthm
| VIIRS | 1. Granule LSA computation
: Surface Type I 2. Tile data generation for optimization
I IRS : 3. Improved granule LSA
: vi , 4. Gridded Daily LSA production
, onowCover J o

|

Improvled Albedo :
ELENELE Climatology |
|

|

|

Global ! Historical LSA I
|at/|0n reprOJeCtlon S T TTTTITI I T|Ies :

|

8
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2= Input Data of Enterprise Albedo Algorithm

Primary Sensor Data(SDR)

Spectral reflectance input TOA spectral reflectance at M1,2,3,4,5,7,8,10,11 grid (xsize, ysize) unitless

Latitude input Pixel latitude grid (xsize, ysize) Degree
Longitude input Pixel longitude grid (xsize, ysize) Degree
Solar zenith input Solar zenith angles grid (xsize, ysize) Degree
View zenith input Satellite view zenith angle grid (xsize, ysize) Degree
Solar azimuth input Solar azimuth angles grid (xsize, ysize) Degree
View azimuth input Satellite view azimuth angle grid (xsize, ysize) Degree
SDR QC flags Input Level 1b data quality grid (xsize, ysize) unitless

Derived Sensor Data

Cloud mask Input Cloud mask data grid (xsize, ysize) unitless
Snow/ice mask Input Level 2 snow/ice mask data grid (xsize, ysize) unitless
Surface type Input grid (xsize, ysize) unitless

Climatology data for temporal filter

input Correlation and variance of historical climatology grid (xsize, ysize) unitless

LUT and Configuration File

Coefficients LUT Input Regression coefficients for BPSA 2(two surface Unitless
types)*18(sza)
*18(vza)*23(raa)*8

(coef items)
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3 VIIRS LSA Reprocessing Plan

 LSAalgorithms have been updated several times.

* Reprocessing is in urgent need to provide users with consistent and high-quality
albedo data.

 Based on the reprocessing of upstream data: SDR, cloud mask, surface type.

 The reprocessing is intended for VIIRS data using the IDPS algorithm (granule
product) with the latest LUT.

« Anew gridded daily LSA product will be generated separately.
 The reprocessing is expected to cover the time period from 11/19/2012 to present.

Impact of upstream data changes

04/2012
. . SDRBeta 1/501;
| ]

SDR Provisional 12/2013
T " SDR Validated

06/2013 ‘ !
C———————
04/2014 11/2014

B
11/2014 04/2016

LUT update 1 ] LUT update 2 LUT update 3
Cloud mask maturity effect

Surface type maturity effect
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Browse: Albedo
* Personnel

i W77 -
) Product Momtmmg for weather, cllrﬁﬁﬁaﬁ'ﬁ?ﬂ enwronmental appllca
JPSS EDRs LTM Site
b esirons 10 Aug 2016 - 16:02 ET / 20:02 UTC
NOAA NASA

EDR Products Select a paramete SHPP VIIRS - Global Land Surface Albedo Select a Date:
«Activ Fires TR TR T (< B2 > | £ 05062015 [> ]
+ Aerosols

*Albedo>> Suomi NPP VIIRS Global Land Surface Albedo
* Clouds
« Cryosphere - lce 6 Aug 2016

© GCOM AMSR2 Products
*Imagery - DHE:
* Land Surface Temperature

[ [
= MiRS Soundings
< NUCAPS Soundings
« Ocean Color
« Ozone
* Polar Winds
* Sea Surface Temperature
* Surface Type
« Vegetation Indices
* Vegetation Health

JPSS Risk Reduction

Developed a long-term e
monitoring tool |

— Automatically validate
against field measurements;

— Generate g|0ba| CompOSite Suomi NPP VIIRS Global Land Surface Albedo
maps on a regular basis ; e e

— Send alerts when abnormal
results occurs;

— Update maps through WWW

— http://lwww.star.nesdis.noaa.
goVv/ipss/EDRs/products Alb
edo.php

No Data 0.0 0.1 0.2 0.3 0.4 0.5 06 0.7 08 0.9 1.0
Albedo

@

NOAANESDIS/STAR

A global map of land surface albedo composite with VIIRS products of May, 2016
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JP$S Issues of current LSA algorithm

Major issues of existing VIIRS albedo product: BN 7 o
1. Missing values i I S
2. Intraday residual variations
3. Possible gridded product

Features of current algorithm
« Using single overpass —| Data gaps
* Needing clear-sky pixels

: \

Residual noise Possible multiple
values for a day
4 FPK

T T T [ T T T T [ T T T 1]
VIIRS Daily
Filted Daily
LT I
0 1l \‘
i Corr e
< | ﬁ ha 1 |
o ||\‘|\ i |H I I T\‘h I ‘H
H il | '|<|'L|| TR “H |
lf | ollle | 1ol
X |2 80 o of AT 9 “l *.r.-. -:-‘. AP e
| T TS e o \
|||‘l||‘h|¥‘| ‘llll |'||‘||l|| i‘|I‘| ||H Hl" ||'H I R R A |}| e

100 150 200 250 300 350
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JP$S External Users of Albedo product

- U

. S. Users:
NOAA National Weather Service Environmental Modeling Center (Michael EK, Jesse
Meng, Weizhong Zheng )
USDA Agricultural Research Services(Martha Anderson)
USDA Forest Service (Brad Quayle)
NOAA/NESDIS Center for Satellite Applications and Research (Jerry Zhan)
NOAA/NESDIS National Climate Data Center (Peter Thorne)
Academy -- University of Maryland (Konstantin Vinnikov, Shunlin Liang, Cezar
Kongoli )
Army Research Lab ( Kurt Preston)

Foreign Users

— EUMETSAT (Yves Govaerts)
— Météo France (Jean-Louis Roujean)
— Academy: Italy IASMA Research and Innovation Centre (Barbara Marcolla), Beijing

Normal University (Qiang Liu)

STAR JPSS Annual Science Team Meeting, 8-12 August 2016
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3 Users Feedback

« Granule-based files are not ready-to-eat W T X
. . . ) J S
— First convert map-projection $ Y

— Conduct “temporal composite” before they can actually use
the granule data in their modeling or analysis.

« Current data are not continuous

— The issue of missing values limits the application of albedo
in modelling and analysis

e Residual noise

— Retrievals from individual observation are not stable over
“pseudo-invariant” surfaces

Original map of July 17 2015 Map of July 17 2015 after temporal filtering

STAR JPSS Annual Science Team Meeting, 8-12 August 2016 14



3 JPSS-1 Readiness

[ No significant algorithm changes for LSA from S-NPP to JPSS-1.

[ The transition of LSA product from SNPP to J1 is expected to be
smooth and the data will be consistent.

[ Pre-launch Characterization

— Conducted simulations of atmospheric radiative transfer to generate new
LUTs of regression coefficients for J1.

— Calibration/validation/monitoring tools developed for SNPP are applicable
for J1 mission

— SNPP data serves as proxy of JPSS-1
J Post-Launch Cal/Val Plans

— GOES-R Field Campaign data will used for J1 mission as well
— In-situ validation: existing + new site data; domestic + international
— Cross comparisons: S-NPP, MODIS, GOES-R

— Schedules and Milestones: based on the mission requirement

STAR JPSS Annual Science Team Meeting, 8-12 August 2016
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JP$S J1 Cal/Vval plan

O Comprehensive evaluation of the J1 LSA product
— Spatial scaling problem
— Dependency of LSA retrievals on solar and view angles
— Global accuracy of both snow-free and snow-covered data
— Capalbility of capturing rapidly-changing surfaces
O Correlative Data Sources
— Ground stations
— Airborne multi-angular measurements
— High resolution reference maps
— Other albedo products

O Development of cal/val tool

— Generating quality metrics commonly used by the international land
community

— Participating in the international cooperation on validation of satellite
land products

STAR JPSS Annual Science Team Meeting, 8-12 August 2016

16



R3S Summary

Quality of LSA retrievals have been significantly improved, after
three updates of LUTs of regression coefficients since launch.
However, gridded daily albedo rather needed for users.

Accuracy of the current non-snow LSA retrievals are smaller than
the L1RD threshold. The performance of snow LSA is also
comparable (slightly better) than the existing albedo product,
although RMSE of current snow retrievals are greater than the
precision requirement.

An improved enterprise albedo algorithm is currently under
development.

The enterprise algorithm will be also applied to J1 and future J2
missions.

STAR JPSS Annual Science Team Meeting, 8-12 August 2016
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JPSS Future Plans/Improvements

LUTs update for sea ice albedo production
Land-cover-specific LUT will further improve quality of
albedo retrieval.

Enterprise LSA development and framework test
Reprocessing LST data when the upstream data are ready.
JPSS-1 LSA product evaluation and monitoring

Level-3 gridded data production

Further interactive with EMC/NCEP model team: intensive

LSA model assimilation

STAR JPSS Annual Science Team Meeting, 8-12 August 2016
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JPSS LAND SURFACE
TEMPERATURE

Yunyue Yu
NOAA/NESDIS/STAR
Yunyue.Yu@noaa.gov

Yuling Liu, Peng Yu, Heshun Wang
UMD/ESSIC
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Outline

[ Cal/Val Team Members
(J JPSS LST Production Overview
= Current IDPS LST algorithm
= Performance Overview
New Development
v'Enterprise LST Algorithm
v Emissivity Development
= Reprocessing Status
= Long Term Monitoring
= |ssues
(J JPSS-1 Readiness
J Summary and Path Forward
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3 Cal/Val Team Members

Organization Team Members Roles and Responsibilities
Ivan Csiszar NOAA/NESDIS/SATR Land Lead, Project Management
Yunyue Yu NOAA/NESDIS/SATR EDR Lead, algorithm development, validation,
team management
Yuling Liu product monitoring and validation ; algorithm
development
Heshun Wang algorithm improvement, emissivity development
Peng Yu product validation tool, monitoring, applications
Walter Wolf NOAA/NESDIS/SATR System Integration, Transition
Valerie Mikles System Integration, Transition
Marina Tsidulko STAR IT support
Michael EK NOAA/EMC/NCEP User readiness
Weizhong Zheng User readiness : Model LST verification
Yihua Wu User readiness : Model LST verification
Miguel Roman NSAS/GSFC NASA Land Science Investigator-led Processing

System Lead

Sadashiva Devadiga System support, product monitoring

STAR JPSS Annual Science Team Meeting, 8-12 August 2016 3



Latitude

Current VIIRS LST Algorithm Overview

NOAA NASA

LST; j =ao(i, ) +a, (i, PDTis+ay (i, j)(Tis —Tig)+as(i, j)(secd —1) +a, (i, j)(Tis —Ti6)?

Where a, (with k=0 to 4) are coefficients depending on surface type (with i =0 to 16 for 17 IGBP surface types) and day/night condition
(with j=0 to 1), and 0 is satellite viewing zenith angle.

§| Primary Sensor Data(SDR)
% g Brightness input brightness temperature at 11um grid (xsize, ysize) K
W temperature at
| 11pm
Brightness input brightness temperature at 12um grid (xsize, ysize) K
20150602_t1150390_e1154540_b18630 UTC temperature at
10°E 15°E 20°E 25°E 30°E
I —— 12um
éi Geolocation file input It includes solar zenith angles and grid (xsize, ysize) Degree
E.l Satellite view zenith angle
§ Derived Sensor Data
£
gfi Cloud mask Input Cloud mask data grid (xsize, ysize) unitless
§I Surface Type EDR Input Level 2 surface type data which grid (xsize, ysize) unitless
§| includes Snow/ice, and IGBP types
: = = — AOT Input Level2 AOT data grid (xsize, ysize) unitless
ongitude
. LUT and Configuration File
» Operational Products » , o . .
Coefficients LUT Input Algorithm coefficient file 2(day/night)*17(1G  Unitless

— Single 1.5 min granule data

—  Combined 4 x 1.5 min granule data L) Sl

e Production team Parameter control  Input Configuration value file Unitless
" ST pefence Tean: Soentc dvelopment | S
and validation
— JPSS DPE (Data Product Engineering) : LST Output  LST value grid (xsize, ysize) K
Production
QF Output  Associated pixel quality flags grid (xsize, ysize) Unitless

STAR JPSS Annual Science Team Meeting, 8-12 August 2016 4



3 Product Performance Overview

Attribute Description
Performance
Analyzed
L1IRD APU
Threshold LAl ()

-0.41(2.35) Results are based on the VIIRS data over six SURFRAD sites for over 3 years . The error budget
estimation is limited by ground data quality control, cloud filtering procedure and upstream data
error.

In-situ -0.68(1.79) Results are based on the VIIRS data over two sites from BSRN. One site is in Gobabeb, Namibia
Validation -0.41(2.09) and the other one is located in Cabauw, Netherland. The error budget estimation is limited by
ground data quality control, cloud filtering procedure and upstream data error.

0.19(2.13) Results are based on the VIIRS data over the ARM site in South Great Plain in Oklahoma; over

-001(2.24) GMD site in Summit, Greenland The error budget estimation is limited by ground data quality
control, cloud filtering procedure and upstream data error.

R-based 0.47(1.12) A forward radiative transfer model is used, over 9 regions in globe, representing all 17-1GBP types
Validation over the seasons. The error budget estimation is limited by profile quality, cloud screening
procedure and sampling procedure.

0.59(1.93): day The results are based on comparisons to MODIS LST, over 100 scenes, over low latitude, polar

0.99(2.02): night  area and CONUS. The error budget estimation is limited by the spatial and temporal difference,
sensor difference, angle difference etc.

Cross satellite Winter: - The results are based on comparisons to SEVIRI LST in summer and winter seasons over lberian
Comparison 0.15(2.16):night  Peninsula. The error budget estimation is limited by the spatial and temporal difference, sensor
-2.02(2.81):day difference, angle difference etc.
Summer:

0.2(1.55):night
-2.95(4.76):day

STAR JPSS Annual Science Team Meeting, 8-12 August 2016 5



3 Enterprise Algorithm Development

A unified L.ST retrieval Ts=C+A Ty +A)T-Tpo) + Age+ Age(Tyy-Top) + Ag(Tyy + Typ) e
algorithm is necessary for

consistent LST production with
different satellite missions

= Better Cross-satellite I Daymight Get | Functional Blocks of Flowchart
. Loop Daynight

evaluation o | A |

Better global validation effort | I

Engineering and maintenance | LUT LUT I

easiness I Daynight Index(1) daynight Index(0) I Set LUT indices

_ _ _ . LST LUT indices
Consideration of enterprise
algorithm development term=0...6

. . daynight=0,1
Robustness stz=0...4

= Applicable to both LEO and
GEO satellite missions

» Consistent quality flags for
users and for evaluation
analysis

» Rely on thermal split window
for best accuracy

Practical algorithm
determination
» Over 20 algorithms being
tested
= Simulation study for Coeffs
dimension
= ATBD is in writing

LST
Calculation

STZ Loop

LUT LUT LUT LUT LUT
STZ Index STZ Index STZ Index STZ Index STZ Index
0] 1 2 3 4
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3 Enterprise Algorithm Status

Simulation study of algorithm test, uncertainty and sensitivity analysis have
been performed.

Real satellite data tests using VIIRS, MODIS, AHI and SEVIRI have been
conducted.

Evaluation of the algorithm is performed using 1) in-situ observations from
SURFRAD, BSRN, ARM and GMD, and 2) cross satellite comparisons.

A consistent pixel level quality flag set are determined for different satellite
platform.

Concurrently, land surface emissivity (LSE) algorithm has been developed; a
daily global LSE data will be available for the LST production.

The core part of the science code has been finished.
The detailed design of the software architecture is on-going, with the AIT team.

Draft version of enterprise LST ATBD and ppt slides for the coming critical
design review is on-going.

STAR JPSS Annual Science Team Meeting, 8-12 August 2016



JP$S Emissivity Data Development

» Developed a new emissivity algorithm
— Using historical emissivity products to generate background emissivity climatology.
— Employing a relationship between emissivity and GVF & Snow fraction to account for dynamic change.
— Produce high resolution (0.009 degree) daily emissivity product for JPSS and GOES-R missions.
» Advantages
— The dynamic emissivity provides more accurate surface emission property than static emissivity
— High resolution GVF & Snow data gives the dynamic emissivity change information.
» Limitations
— The new emissivity product only include thermal infrared channels

VIRS M15 Band Monthly Emissivity 201507 Flowchart of Emissivity Production Process

135 a0 45 O 45 S0 145
, , ‘ —— 2003-2014
n il ‘ ASTER (.FI;(Z“IHI-Z(II]Q) ‘ ‘ MODIS l\lenln Emissivity |(— UWBFEMI
o
= @ = )
| it E ] B.acklgl'o‘l.md- E;nlssnflty Mean GVE |
W Epare (‘f‘.»l' ‘E'veg j)/(] _f)
= . %! 1
I = E
2 ! Spectral Conversion ¢
@ = Frd — P Speciral Library
' I ) AST/MOD to VIIRS/ABI I - |
o .
135 E 45 0 15 50 135 : J, Quality Flag ‘
YRR 1o Bond Monihily ERishinr iR = | Dataset Evaluation & Synthesis Emissivity Priori |
=135 — &0 —_411 ()_ 45 S0 135 m
Surface Type |
‘ Background Emissivity Climatology ‘
Y
&) —| Vegetation Variation H Granule/Gridded GVF |
[t
E _| Snow Coverage Effect H Snow Fraction |
z
| QI &Error | ‘ Dynamic Emissivity ‘
0.94 0.98 0.98 1.00

STAR JPSS Annual Science Team Meeting, 8-12 August 2016 8



JP$S Reprocessing Plans/Status

 Reprocess Necessity has been proposed

— SDR data corrections (Cal/Val, Strips, etc.)
— LUT corrections (three times)

— Surface Type Update

— Cloud Mask update

 Reprocessing is planned: after the Enterprise Algorithm
development; covering the entire SNPP period (i.e.
from 11/19/2012 to present)

o Upstream data check for the reprocessing: SDR, cloud
mask and AOT and the availability of the ancillary data
such as total precipitable water and snow/ice information

« The input/output data structure and QC flags are
generally determined for the enterprise LST algorithm

 Concern: data storage need

STAR JPSS Annual Science Team Meeting, 8-12 August 2016



Latitude

Long-term monitoring

NOAA

Monitoring/Validation tool drafted
Webpage development

A monitoring tool has been developed, which generates
daily global VIIRS LST maps, and the diurnal temperature
range (DTR) from the operational VIIRS LST EDR data
and routinely validate with SURFRAD data.

An ftp site and notification system has been setup for the
monitoring, which runs the daily global LST, the monthly
DTR, and the routine validation automatically.
ftp://ftp.star.nesdis.noaa.gov/pub/smcd/emb/pyu/VIIRS _m
onitoring/.

A webpage development is on-going for public to review
and download the global daily LST and the monthly DTR

maps.

NASA

VIIRS Global LST {daytime): 20150101

—45 Q0 45 20

—135 —30

Longitude

280 320 340

Temperature (K}

300

STAR Joint Polar Sateliite Systam Website ™

Maintaining the conti

Search STAR websites | Go |

BSTAR JPSS Home

inuity of climate observations and critical environmental data from the ol ar o Sccuracy of severe weather event forecasts

JPSS Home > Product teams > Land Surface Temperature Team

1 News

Land Surface Temperature (LST)

»8-NPPIJPSS Instruments

Team Lead: Yunyue Yu

» Science Documents . . e e o
# Land Surface ||_-'||;"\‘.'.1I\:'l_- ATBD, (PDF, 783 KB)

»Product Maturity

« Algorithm Maturity Matrix Background

* Data Maturity Land surface temperature, a key indicator of the Earth surface energy budget, is widely required in applications of hydrology,

and cll Itis of to the net radiation budget at the Earth surface and to monitoring the

»Meetings & Reviews i i o 3

+ 2016 Meetings state of crops and vegetation, as well as an important indicator of both the greenhouse effect and the energy flux between the

2014 Mestings atmosphere and ground (Norman & Becker, 1995, Li & Becker, 1993,). LST is one of the land EDRs for the JPSS mission. Maturity

« 2013 Meetings status of the S-NPP product generation is defined as beta, provisional and validated versions, the LST beta and provisional

* 2012 Meetings productions were slarled in Decembar 2012 and June 2014, respectively. The validated V1 version readiness review was approved in

2011 Meetings Dacamber 2014
»Product Teams Algorithm Science and Data Access
»Links VIIRS, aboard S-NPP. provides measurements of the atmospheric, land, and oceanic parameters which are referred to as EDRs. The

STAR JPSS

LSTEDR is the of the skin temp over global land coverage including coastal and inland- water. Currently, The
WVIIRS LST EDR is derived from a baseline split-window regression algorithm (Yu et al, 2005)
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NOAA NASA

Long-term monitoring - 2

M0 ’ 3
57O [ tndexcof fpublsmedfemt. x Cround
L C | [ fipy/fp.starnesdis.noaagov/pub/smed/emby/pyu/VIRS_monitoring/current/year/ Eo i
Apps [ NORAMsd % STARVPN ] Google () Dote & STARD AL @ TR A staemm R & NOAX's Comprehen- Zon el ,I
i
Index of /pub/smed/emb/pyu/VIIRS _monitoring/current/year/ 200
Name Size Date Modified
i [parent directory] <
L VIIRS-Bonchille_IL_2014116_yearky_color_LPEATE pmg WIKE 5114 12000 AM =~ 280 .
|0 VIRS-Boudvlle_IL_2014116_veasty_color_Mx7 pug 202KE 511412000 AM — !
| VIRS-Bondville_IL_2014116_yearhy_color_MxS pag 03KE 5114 12000 AM ur
|7 VIIRS-Boodvile_IL_2014116_yearly_dif timeseries pog 96kB 5114 12000 AM - 9
] VIIRS-Bondvlle_IL_2014116_vearty LPEATE pag AOKR  S114 12000 AM 260 —
L VIRS-Bondhille_IL_2014116_yearky_Mx7 pug OKE 51412000 AM
| VIIRS.Bondville_IL_2014116_vearky_Mx& pag LIKE 5114 12000 AM r ]
|7 VIIRS-Bondville_IL_2014116_yearhy_timeseries pog 323KB 5114 12000 AM 247
] VIIRS-Boulder_CO_2014116_vearly_cclor LPEATE pag WIEE 5114 L1600 AM L i
L0 VIIRS-Bouder_CO_2014116_yearly_color_Mx7 prg WTKE SV L1600 AM L 4
L} VIRS-Boulder_CO_2014116_yearly_color_Mx§ prg 07KE 5114 L1600 AM
| VIRS-Boulder_CO_2014116_yearly_dif_tmeseries pag 67KEB 5114 L1600 AM 220
L. VIRS-Boulder CO_2014116_vearly LPEATE png 210kB S/1/14 116400 AM C L L 1 L L 1 L L 1
L VIIRS-Boulder_CO_3014116_yearly_Mx7 png AR 5114 L1600 AM
L] VIRS-Boulder_CO_2014116_yearky_Mx8 pog JLIKB SV14 L1600 AM 04-12-2015 07-23-2015 11-06-2015
| VIIRS-Boulder_CO_2014116_yearly_tmeseries png 36EKE 5114 L1600 AM Date
L VIIRS-Desert_Rock NV_2014116_vearly_color LPEATE png 200kB S/114 11200 AM
7 VIIRS-Desert_Rock_NV_2014116_yearly_color_Mx7 prg WOKE 5114 1200 AM .
|} VIRS Desert_Rock_NV_1014116_yeaty_color_Mx¥.pug 00KB 54 L1200 AM Desert Rock: 2015001-2015311
| VIIRS-Desert_Rock_NV_2014116_yearly_diff_tmeseries pag 262KB 5114 L1200 AM . I S S I B S
| VIRS-Desert_Rock_NV_2014116_yearly LPEATE pag S/U14 L1200 AM 340F I ! f I 7
k i E
Nighttime: N = 201 .
Move to Inbox 10 of about 54 320 ST0: .835; BIAS: —0.63 }
L Doytime: N = 182 3 i
LST monitor results: Apr 24, 2014 Inbox  x = B People | 3 i 1
< 300 STD: 2.43; BIAS: 0.58
= -
Peng Yu Apr 23 (8 days ago) - v LSTme - [ ]
to me, yuling.liu, yunyue yu, zhuo.wang [= Istmaonit E F *
_ - 280+ E
A\ This message may not have been sent by: 3 3 4
Istmonitor.awg@gmail.com Learn more Report phishing =
© L ]
-
The monitoring for VIIRS has been done for this week. U‘?) 260 L |
Please visit the directory /net/rhs2001/disk3/pub/pyuVIIRS_Monitoring/output/ L ]
routine/2014/20140412/ to review the results. L
Alternatively, in case you have difficulty accessing the above directory, visit 240 Lon: —B9 RB7
ftp:/iftp.star nesdis.noaa gov/pub/smed/emb/pyu/VIIRS _monitoring/current/ L |
) ) L Lat: 34.25 ]
Some problem(s) have been found shown as in the followings:
Goodwin_Creek_MS: date = 2014108: time = 1830: Ist_diff = -6.31451; cloud 290 - B
=2
Fort_Peck_MT: date = 2014103; time = 0840; Ist_diff = -10.5048; cloud = 2: R
Bondville_IL: date = 2014105; time = 1925; Ist_diff = -7.49588; cloud = 2; 220 240 260 80 00 220 340
Bondville_IL: date = 2014108; time = 0845; Ist_diff = -8.08051; cloud = 1: G d Site LST (K)
roun e

ftp://ftp.star.nesdis.noaa.gov/pub/smcd/emb/pyu/VIIRS_monitoring/current/year/
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JP$S Issues In Australia region

Enterprise VIIRS LST IDPS VIIRS LST

1~1 1 20160115_10529 UTC 20160115_10529 UTC
SuspICIOUS ngh IDPS 110'E 1158 120°E I&E‘E 130°E EQ‘E 140 1re lIE'E’_ 120rE EB’E 190 195°E 140rE

LST values observed in Ei : f :
. . . £ g
Australia Region in §h !
Summer. i 3ol
i it
g :
; 6
o e ;
Sias=23 STD=55 Obs =75 . g £
L m w45 f fl
NMOE NSE 120°E l:grs.élwde 130°E 135°E 140°E 1rE 115E 120°E I‘.:?;:Mude 130°E 135°E 140°E
; Day/Night . . Ent?rprioo Lg - IDPS aL.;T . . - “ - ” - - “
é - Hight 20160115_10529 UTC LST IDPS vs Enterprise
g " NMUE 116‘/?_ 120°E liB'E 130E 135°E 140°E 340 R= 0-85'3:
= § I% s:mu:);.s.?s
£ g P ommmy, 798
: I B
g 5 &
£ Ig\; 2 280
. . g S
O Wi S oo 5 el R S
- [ i S{‘ - =
Bias= 7 STD=4.7 Obs =199 * o § \1% 240
3 &
g: 1108 16E 120E Jiozﬁhuda 130°E 135°E 140°E 220
% I:an;::r;::::ht o s 0 . s 0 220 240 26(:[“?33::! (iU)D 320 340
Left: The MODIS LSTs (top) and VIIRS IDPS LSTs (bottom)
against ground station LST estimates
7450 L L S Right: VIIRS Enterprise LSTs and the IDPS LSTs

OzFlux station LST (K)
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JP$S External Users of LST product

— USDA Agricultural Research Services(Martha Anderson)

— USDA Forest Service (Brad Quayle)

— Academy — Univ. of Maryland (Konstantin Vinnikov, Shunlin Liang, Cezar Kongoli )
— Army Research Lab ( Kurt Preston)

— EUMETSAT LSA SAF LST group (lIsabel Trigo, Project Manager)

— ESA/ESRIN, Italy (Simon Pinnock & Olivier Arino)

— Univ. Of Edinburgh, UK (Chris Merchant)

— OBSPM, and LSCE, France (Catherine Prigent & Carlos Jimenez, and Catherine
Ottle)

— Universitat de les llles Balears, Spain (Maria Antonia Jimenez Cortes)
— eLEAF, The Netherlands (Henk Pelgrum & Wim Bastiaanssen)
— Centre for Ecology and Hydrology, UK (Rich Ellis)

— Institute of Geodesy and Cartography, Poland (Katarzyna Dabrowska-Zielinska)

STAR JPSS Annual Science Team Meeting, 8-12 August 2016
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JPSS Users feedback

Operational GFS LST

GFS: Tskin (K} 20Z 01AUG2015

Gridded VIIRS LST data has been sampled
over CONUS for verification of NCEP GFS
model LST output.

50N e

40N ¢

EMC/NCEP requested daily gridded VIIRS
LST product. The VIIRS LST team is

N Bl L\ developing a spatial and temporal gridding
T T1 I i T model for the production

B - I I N | | | I [N g
292 294 296 298 300 302 304 306 308 310 312 314 316 318 320

30N

Adjusted GFS model LST VIIRS LST

GFSX: Takin (K) (f06-09h) 20Z Q1AUGZ015 VIIRS: Tskin (K) 207 01AUG2015

50N

40N ¢ 40N -
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. i 4 . P
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B [ I N R — I ] ] ] IS I R+ D U B S T I T T T -
292 294 296 298 300 302 304 306 308 310 312 314 316 315 320 292 294 296 298 300 302 304 306 308 310 312 314 316 318 320

VIIRS LST used to verify GFS with updated land model physics.
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JP$S JPSS-1 Readiness

 Enterprise LST algorithm will be run at NOAA NDE system to
replace the IDPS LST algorithm
e Emissivity explicit algorithm
e Consistent QC flags

e Detail LUT dimension
— Better clarification of atmospheric conditions
— Better clarification of view geometry

e Comprehensive evaluation and calibration
[ Pre-launch Characterization
* SNPP data serves as proxy for JPSS-1.

e Simulation software package and database are updated for J-1 LST LUT
generation

e (Calibration/validation/monitoring tools developed for SNPP are applicable
for J1 mission
 Post-Launch Cal/Val Plans
e GOES-R Field Campaign data will used for J1 mission as well
* In-situ validation: existing + new site data; domestic + international
e Cross comparisons: S-NPP, MODIS, +Sentinel-3
e Schedules and Milestones: based on the mission requirement

STAR JPSS Annual Science Team Meeting, 8-12 August 2016 15



NOAA DNASA

JPSS-1 Readiness -2

e Major Risks/Challenges/ and Mitigation

The enterprise algorithm run is scheduled by August 2017.

e Mitigation: Current IDPS LST algorithm will be kept running before then
Availability of full resolution GVF data for the emissivity data generation

e Mitigation: full resolution GVF product is in development
Emissivity data evaluation and monitoring

e Mitigation: limited in-situ validation; LST application ; LST monitoring tool for
LSE

Lack of high quality validation data set.

e Mitigation: continue data collection through international cooperation;
additional SURFRAD stations

High quality spot measurements
e Mitigation: conduct further upscaling model study
Cloud contamination impact
e Mitigation: additional cloud filtering in deep-dive validation

e Collaboration with international LST community and Stake Holders/User
Agencies

Keep a close contact with ground data measurements providers for data quality
issues and data stream anomalies

Provided technical support for user’s questions and difficulties in the use of the
LST data

Actively working with EMC/NCEP users and External Users

STAR JPSS Annual Science Team Meeting, 8-12 August 2016
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NOAA

International
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JPSS Summary

O SNPP LST performance

o The SNPP LST marginally meets the mission requirements based on the validation
result s obtained from

— Ground based validations(CONUS, Europe, Greenland, Australia, China)

— Radiance based validations over global and four seasons

— Cross satellite comparisons with MODIS, AATSR, SEVIRI etc.
« Validation tools are run regularly for routing monitoring and web info update
« Working with EMC/NCEP for the model verification

» Suspicious High LSTs observed in Australia in Summer time; lack of in-situ data
available for deep-dive validation

e Cloud contamination is still the issue for accurate validation .
O Enterprise LST algorithm progress
« Emissivity explicit algorithm developed and tested
« Emissivity estimation algorithm is developed and tested
e NDE LST production system is in development
L Reprocessing status
» A reprocessing plan is proposed
« Enterprise algorithm will be used for the reprocessing for LST consistency
O JPSS-1 readiness
 All the validation tools and simulation tools/database are ready for the J-1 mission
e J-1 LST production in NDE will be based on the Enterprise Algorithm

o The J-1 Cal/Val plan has been submitted, with the schedule and milestones consistent
to the mission’s plan

STAR JPSS Annual Science Team Meeting, 8-12 August 2016
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JPSS Future Plans/Improvements

Enterprise LST development and framework test
Reprocessing LST data when the enterprise algorithm is
ready.

JPSS-1 LST product evaluation and monitoring
Emissivity Data evaluation

Level-3 gridded data production

In-situ site upscaling model study

LUT improvement : detall clarification of the LUT
dimension

Further interactive with EMC/NCEP model team:
Intensive LST model verification

STAR JPSS Annual Science Team Meeting, 8-12 August 2016
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NOAA Operational VIIRS Fire Product Status (2/1)

Tailored version of the M-band UMD / NASA ST algorithm
operational within the Suomi NPP Data Exploitation (NDE) system
since March 15, 2016

— includes fire mask and fire radiative power (FRP)

Data available from OSPO in simplified text and other formats
— ftp://satepsanone.nesdis.noaa.gov/FIRE/VIIRS/

Data available from CLASS

— currently ftp interface at ftp://ftp-npp.class.ngdc.noaa.gov/

— pick the date, then to the folder NDE-L2/VIIRS-Active-Fire-EDR-NOAA-Enterprise-
Algorithm/

— ordering capability through the Web interface will be available in August

— all operational data will be backfilled by late summer from the STAR archive

Long-term quality monitoring ongoing (including both NDE and
IDPS products)

e https://www.star.nesdis.noaa.gov/jpss/EDRs/products activeFires.php



ftp://satepsanone.nesdis.noaa.gov/FIRE/VIIRS/
ftp://ftp-npp.class.ngdc.noaa.gov/
https://www.star.nesdis.noaa.gov/jpss/EDRs/products_activeFires.php

NOAA Operational VIIRS Fire Product Status (2/2)

Ongoing integration into NOAA operational and experimental
systems e.g.

Hazard Mapping System

elDEA — extended Infusing Satellite Data into Environmental Applications
e http://www.star.nesdis.noaa.gov/smcd/spb/ag/eidea/
NWS Advanced Weather Interactive Processing System (AWIPS-II)

High Resolution Rapid Refresh (HRRR)
http://rapidrefresh.noaa.gov/HRRRsmoke/

IDPS production, long-term monitoring and maintenance until all
downstream products in NDE / NOAA ESPC Enterprise system

Other ongoing activities:

JPSS-1 testing / preparations

preparations for VIIRS SDR reprocessing

code integration into CSPP (Community Satellite Processing Package)

work towards UMD / NASA I-band / hybrid product transition to operations

end user interaction / support - NOAA JPSS Fire and Smoke Initiative
e RealEarth™ — Google Maps etc.


http://www.star.nesdis.noaa.gov/smcd/spb/aq/eidea/
http://rapidrefresh.noaa.gov/HRRRsmoke/

N D E o ut p ut fi I e Missing—0 Brightness temperatures for M13 or M15 unavailable

Scan—1 Not processed (trim)
CO nte nt Other-2 Not processed (other reason)
Water—3 Pixel classified as non fire water
Description
P Cloud-4 Pixel classified as cloudy
fire mask Fire mask . 8 bitint No Fire—5 Pixel classified as non fire land
2D array (unit-less)
eorithm QA Sire el T O med 39 bit Unknown —6 Pixel with no valid background pixels
g 2D array (unit-less) Int Fire Low — 7 Fire pixel with confidence strictly less than 20% fire
EP line Fire pixel line 16 bit Fire Medium —8  Fire pixel with confidence between 20% and 80%
~ SRRV Int Fire High—-9 Fire pixel with confidence greater than or equal to 80%
= el Fire pixel sample 16 bit 0-1 Surface Type (water=0, coastal=1, land=2)
a Sparse data array Int 2-3 Atmospheric correction (reserved for future use)
o —— Fire pixel latitude 32 bit 4 Day/Night (daytime = 1, nighttime = 0)
- Sparse data array (deg) Float 5 Potential fire (0/1)
 longitude Fire pixel longitude 32 bit 6-10 Background window size parameter
ek Sparse data array (deg) Float 11 Fire Test 1 valid (O - No, 1 - Yes)
EP power Fire radiative power 32 bit 12 F!re Test 2 vaI!d (0= ey 1 - Vs
_p Sparse data array (MW) Float 13 Fire Test 3 valid (0 - No, 1 - Yes)
: : : 14 Fire Test 4 valid (0 - No, 1 - Yes)
FP_confidence et econicence 8 bit Int 15 Fire Test 5 valid (O - No, 1 - Yes)
- Sparse data array (%) ) .
16 Fire Test 6 valid (0 - No, 1 - Yes)
FP_land ;and p|3eltflag 8 bit Int 17-19 N/A
parse data array 20 Adjacent clouds (0/1)
21 Adjacent water (0/1)
Total output for one granule: 11.7 Mb 22-23  SunGlint Level (0-3)
+ number of fires * 79 bytes 24 Sun glint rejection
25 False Alarm 1 (excessive rejection of legitimate background pixels)
26 False Alarm 2 (water pixel contamination)
27 Amazon forest-clearing rejection test

28-31  NJ/A



NDE VIIRS Fire Text Output Example

year,month,day,hh,mm,lon,lat,mask,confidence,bright_t13,frp,line,sample

2016, 06, 30, 13, 31, 14.393053, -16.983391, 8,57, 316.378326, 28.955824, 75, 114
2016, 06, 30, 13, 31, 14.396797, -16.972019, 8, 53, 339.941559, 77.328888, 84, 113
2016, 06, 30, 13, 31, 14.384778, -16.974693, 8, 69, 344.900421, 97.380959, 84, 114
2016, 06, 30, 13, 31, 14.405772, -16.956085, 8, 44, 313.854004, 19.589737, 85, 112
2016, 06, 30, 13, 31, 14.393543, -16.958811, 8, 37, 321.766541, 32.511524, 85, 113
2016, 06, 30, 13, 31, 15.573229, -15.742855, 8, 49, 306.925323, 23.677296, 228, 4
2016, 06, 30, 13, 31, 14.185258, -15.916477, 8, 69, 310.967590, 21.830891, 246, 103
2016, 06, 30, 13, 31, 14.688642, -15.625280, 8, 64, 327.718658, 63.247353, 267, 60
2016, 06, 30, 13, 31, 14.691998, -15.618657, 8, 55, 321.560547, 41.713535, 276, 59
2016, 06, 30, 13, 31, 14.678295, -15.621688, 8, 75, 358.754883, 197.803665, 276, 60
2016, 06, 30, 13, 31, 14.688756, -15.604889, 8, 42, 314.810394, 27.194593, 277, 59
2016, 06, 30, 13, 31, 14.675403, -15.607850, 9, 88, 332.556183, 75.214859, 277, 60
2016, 06, 30, 13, 31, 14.976258, -14.989869, 8, 72, 312.135651, 30.420597, 358, 26
2016, 06, 30, 13, 31, 14.554691, -12.548762, 8, 56, 314.716003, 35.709991, 731, 5
2016, 06, 30, 13, 31, 14.559263, -12.547178, 8, 57, 314.763763, 35.436863, 740, 4
2016, 06, 30, 13, 31, 14.450356, -12.540216, 8, 74, 313.761322, 33.999859, 742<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>