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2.J.. VI Product Requirements

Table 5.5.9 - Vegetation Index (NDVI) (VIIRS)
EDR Attribute Threshold Objective

NDVT Applicable conditions:
1. Qlear, daytime only

(NDVI ) product.

|
a. Horizontal Cell Size 4 km 1 km
b. Mapping Uncertainty, 3 Sigma 4 km 1 km '
¢. Measurement Range
1. NDVI (NDVI Units) -1to+1 |
2. EVI (EVI Units) (1) -1 to +1
3. NDVI (NDVIp- Units) (1) -1 to +1 I
d Measurement Accuracy - NDVI 0.05 NDVI units 0.03 NDVI umits
e. Measurement Precision - NDVI 0.04 NDVI units 0.02 NDVI units
f. Measwrement Uncertainty - EVI 0.11 EVI units None
= et B
As part of the Vegetation Index EDR processing,
h. TOC the system shall deliver a Top of Canopy NDVI
I

Source: Level 1 Requirements SUPPLEMENT — Final Version 2.3 November 2, 2012
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2.J..  GVF Product Requirements

Table 5.5.2 - Green Vegetaﬁon Fraction (VIIRS)

EDR Attribute Threshold Objective
a. Horizontal Cell Size 16 Km 4 Km (global). 1 Km (regional)
b. Vertical Reporting Interval NS NS
¢. Mapping Uncertainty. 3 Sigma 4 Km 1 Km
d. Measurement Precision

1. Global [15% [ %

2. Regional 15% 8 %

e. Measurement Accuracy

1. Global 12% 5%

2. Regional 12% 5%

f. Measurement Uncertainty

1. Global 17% 10%
2. Regional 17% 10%
g. Refresh 24 Hours 24 Hours

Source: Level 1 Requirements SUPPLEMENT — Final Version 2.9 June 27, 2013
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)= JPSS Data Products Maturity Definition

NOAA

JPSS/GOES-R Data Product Validation Maturity Stages —

COMMON DEFINITIONS (Nominal Mission)

2.Provisional

o Product performance has been demonstrated through analysis of a large, but still limited
(i.e., not necessarily globally or seasonally representative) number of independent
measurements obtained from selected locations, time periods, or field campaign efforts.

o Product analyses are sufficient for qualitative, and limited quantitative, determination of
product fitness-for-purpose.

o Documentation of product performance, testing involving product fixes, identified product
performance anomalies, including recommended remediation strategies, exists.

o Product is recommended for potential operational use (user decision) and in scientific

publications after consulting
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)= NOAA 20 VIIRS VI & GVF Status

= Enterprise VIIRS VI & GVF algorithm has been delivered and
integrated into the framework. DAP to NDE was delivered in

November, 2018 and updated due to file naming convention in
February, 2019.

* The enterprise VIIRS VI production for NOAA-20 data has been
pended in the NDE system due to the system threading restriction.

= NOAA-20 VI and GVF data for the provisional maturity evaluation
were prepared by ASSIST (Michael Wilson)

= General issues observed during beta stage were fixed. The science
code was updated since the beta review

= LUT issue in NOAA-20 SR was fixed in December, 2018, data available
from Feb 2019, which limits the amount of our testing data for VI &
GVF

NOAA-20 VI & GVF Provisional Maturity Review
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/)5 NOAA-20 VIIRS VI & GVF Evaluation method

e Beta Review Correction
 Visual assessment of global/regional mosaics and quality flags
e Check meta metrics

e Cross-comparison with SNPP VI/GVF products
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9. Betalssue 1: Dropout Fixed

NOAA NASA

NOAA-20 VIIRS TOA NDVI NOAA-20 VIIRS TOA NDVI
20180628 20190213

Water Mo data =0 ] 0.2 04 06 0g 1.0 |@'

NOAA/NESDISISTAR

During Beta Review, VIIRS VI & GVF group identified the dropout issue due to a bug in SR granule provided by NDE.
This issue was soon fixed.
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/)5 Beta Issue 2: VI Lat/lon info Simplified

HF HDFView 3.0 - o X HF HDFView 3.0 - o X
File Window Tools Help File Window Tools Help
=0 €dE =0 €dE
Recent Files ‘C:\Users\feng.zhao\DesK‘fop\workingfd\r‘wahdation\mput&jm7vw7weekMVI—BWKL—G LB_¥1r3_j01_520190109_e20190124_c20190 v| Clear Text Recent Files ‘C:\Users\feng.zhao\DesKTop\temp\\/\—DLY—G LB_v1r3_J01_520190120_e20190120_c201902210867090 nc v || Clear Text
v B WVI-BWKL-GLB_v1r3_j01_s20190) | @eperal Object Info v B WIFDLY-GLB vIr3_J01_s201901 | @eperal Object Info
B EvI_TOC Name: [atitude B EvI_TOC Name: longitude
B 1_TO0A Path: i BI1_TOA Path: j
& _T0C Type HOFB Scalar Dataset & _T0C Type HOFB Scalar Dataset
G l2T0A Number of Attributes: 4 G l2T0A Number of Attributes: &
& 2_ToC i & 2_ToC i
B M3 TOC Object Ref 32391 B M3 TOC Object Ref 2673
B NDVI_TOA Dataspace and Datatype BNDYI_TOA Dataspace and Datatype
& NDVI_TOC No of D ot k2 ‘ & NDVI_TOC No of D . ‘ 1 ‘
& OF1 o of Dimension(s) & OF1 o of Dimension(s)
B|ar Dimension Size(s): 5000 % 10000 ‘ B|ar Dimension Size(s): ‘ 10000 ‘
B aQrs Max Dimension Size(s): | 5000 x 10000 | B aQrs Max Dirmension Size(s) | 10000 |
Bard - = Eard - -
B RAA Data Type: 32-bit floating-point ‘ B RAA Data Type: | 32-bit floating-point ‘
B sz B SZA
RN
B lat_dim B latitude
i latitude i longitude
Sodondi, plate_carree
longitud
g;;g; Ucae”ee Storage Layout CHUNKED: TX 2500 Storage Layout: CHUNKED: 2500
- Cornpression:  134.902.1GZIP: level = 2 Cornpression:  B.270:1GZIP: level = 2
Fitters: SHUFFLE: Nbytes = 4, GZIP Fitters: SHUFFLE: Nbytes = 4, GZIP
Storage: SIZE: 1482656, allocation time: Incremental Storage: SIZE: 7690, allocation fime: Incremental
Fill value 9.96921E38 Fill value 9.96921E38
< > < >
HDFview root - CiProgram FilestHDF_Group\HDFyiewt3.0.0 HDFview root - CiProgram FilestHDF_Group\HDFyiewt3.0.0
User property file - ClUsers\feng.zhaot hdfriews.0 User property file - ClUsers\feng.zhaot hdfriews.0
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/)5 Betalssue 2: GVF Lat/lon info Simplified

EF HDFView 3.0 - | X HF HDFView 3.0 - O X
File Window Tools Help File Window Tools Help
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quality_information No. of Dimension(s): > Mo. of Dimension(s): 1
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|
|
Max Dimension Size(s): | 5000 ‘
|

Data Type: S2-bit floating-point Data Type: et TesT ot

|
|
Max Dimension Size(s): || 5000 x 10000 |
|

Storage Layout: CHUNKED!:1

Storage Layout: CHUNKED: 1260 X 2600 S e NG s ee e oz

Compression:  211.898:1GZIP: level =2

_ _ Filters SHUFFLE: Nbytes =4, GZIP
Fiters: SHUFFLE Nbytes = 4 GZIP Storage: SIZE: 60000, allocation time: Incremerital
Storage SIZE: 843860, allocation time: Incremental Fill value: 9.96921E36
Fill value: 9.96921E36

< >
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HOFYiew root - Clllsersizhangyan jiangiapplataiLocahappsiHDF_GroupiH DFYiewA3.0.01ib
HDFview root - C\Usersizhangyan jiangiappDatalLocalApps\HDF_GrouptHDFviewAs 0.04ib User property file - C\Users\zhangyan jiangt hdfview3 0
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NDE GVF V8. IDPS GVF (Jan 3 - Jan 9, 2018)

NDE GVF V. iD]PS GVF (Jal’ll 17 - Jan 23,]2018) 2500 B et a | S S u e 3 :

2500
10 -Mcan diff:-U.(IJTG 10 Mcan_difl':—tl.[]Bb
Rebomo RE0567 .
’ «  |nconsistency between IDPS & NDE
08 . 08 1
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0.6 - - 06F o E
E ~1400 % ~1400
0417 7 0.4 B
=1000 o 1000
0.2 . N 600 0.2 7 600
Before LUT fix:
0.0 | I 200 0,0 |- ! . ! a0 NDE GVF < IDPS GVF
0.0 02 04 T 0.6 0.8 1.0 @ 00 02 04 S 0.6 08 1.0 @
J1 GVF (new SR LUT) VS. GVF (old SR LUT)(Nov 22- Nov 28, 2018) J1 GVF (new SR LUT) VS. GVF (old SR LUT)(Nov 23 - Nov 29, 2018)
lmmad | | w0 | |
LUT table in the order R=05% Re0353
200 200
M1, M2, M3, M4, M5, M6, M7, M8, M10, M11
. 08 08
when they should have been this way:
M1, M2, M3, M4, M5, M7, M8, M10, M11, I1 jLéoo jLéoo
E os] y E osp I .
-] -]
% =1400 % =1400
: :
& 04 - & 04 -
=1000 | =1000
) 0211 : 600 | 600
After LUT fix:
New NDE GVF > NDE GVF
0.0 ki . = 200 0.0 . p L me ) Wy
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Beta Issue 3: Inconsistency between IDPS & NDE

SNPP IDPS EVI collected on Apr. 11, 2018 SNPP NDE EVI collected on Apr. 11, 2018

NDE EVI VS, IDPS EVI (Apr 11, 2018)
T T T

P> 2500
1O M can, dulr=-0iss
RMSE =047
R=0:930
V= 1168229 X 4 00320879 ]
0&f 4

1000

SNPP IDPS EVI

SNPP NDE EVI

1.0

0.8

0.2

o
o

NOAA-20 NDE EVI (no LUT correction

| T T | T |
0o 02 04 06 08 1.0

& NOAA-20 NDE EVI after LUT correction

After NOAA-20 beta maturity review, this bug was fixed, and the resultant EVI reverse the lower underestimate of VIIRS VI right figure in lower row). As a
result, it is expected the NDE VI product is more consistent to IDPS VI product.
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/)5 NOAA-20 VIIRS VI & GVF Evaluation method

* Beta Review Correction
 Visual assessment of global/regional mosaics and quality flags
e Check meta metrics

e Cross-comparison with SNPP VI/GVF products

NOAA-20 VI & GVF Provisional Maturity Review 15



NOAA-20 VIIRS VI & GVF Evaluation method

NOAA-20 VIIRS TOA NDVI
20190122 (35 40 5 & 5% - 20190106-20190121

NOAA-20 VIIRS TOA NDVI NOAA-20 TOA NDVI 20190116-20190122

0e : L Water Nodata <0 0 02 0.4 0.6

NOAA-20 VIIRS TOC NDVI - NOAA-20 TOC NDVI 20190116-201901 NOAA-20 VIIRS TOC NDVI
20190122 135 90 45 0 45 90 135 . 20190106-20190121

B D] |
Water Nodala < 10 W Nadkd:. 20, 30 i ; : 0 ; ) y 10 @

Global Data Product . e M
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JPSS NOAA-20 VIIRS VI & GVF Evaluation method

NOAA NASA

Daily Weekly Biweekly

NOAA-20 VIIRS TOC EVI NOAA-20 VIIRS TOC EVI NOAA-20 VIIRS TOC EVI
20190122 20190116-20190122 20190106-20190121

o . 0 e 0 e
Water Nodata <0 0 02 04 06 08 10 @I Water  Nodata <0 0 02 04 08 08 1.0 ‘@' Water Nodata <0 [ 02 04 0§ 08 1.0 'w'

NOAANESDISISTAR NOAAINESDISISTAR NOAAINESDIS/STAR

17

Global Data Product
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JPSS NOAA-20 VIIRS VI & GVF Evaluation method

NOAA NASA

NOAA-20 VIIRS QF1 Overall TOC EVI NOAA-20 VIIRS QF2 Cloud Confidence NOAA-20 VIIRS QF3 Thin Cirrus
20190122 20190122 20190122

| | —| |
Water  Nodata Low High Water  Nodata Clear Probably Clear Probably Cloudy Cloudy @ Water  Nodata No Cloud Cloud

NOAA/MNESDIS/STAR NOAA/NESDIS/STAR NOAA/MNESDIS/STAR
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Sample QA layers

NOAA-20 VI & GVF Provisional Maturity Review 18




TOA NDVI —=TOC NDVI comparison

NOAA-20 TOA NDVI 20190116-20190122

We observed that TOA NDVI TOA NDVI VS. TOC NDVI (Jan 7 - Jan 22, 2019)
can be higher than TOC NDVI | Accurser=4ss | | |
over areas NDVI is lower than preermm e

0.2. The right plots illustrate
such difference, and next
slide explained why it occurs.

2500

gl Y=0.6921*X+0.0661 _

it

000

0.6 . .
=1500

TOA NDVI

000

500
Non-vegetated area

0.0 ] 1 1 |

200
0.0 02 04 0.6 08 1.0 @’

TOCNDVI

 As expected, TOC NDVI is mostly higher than TOA NDVI over
vegetated areas (TOC_NDVI>0.3).

e However, TOC NDVI is not always higher than TOA NDVI

e TOC NDVI is lower than TOA NDVI over non-vegetated areas
(TOC_NDVI<0.2), which explains TOA NDVI is greener than
TOC NDVI over the Sahara desert

NOAA/NESDISISTAR



TOA red

TOA - TOC reflectance comparison

TOA red VS. TOC red (Jan 7 - Jan 22, 2019)

2500

0.6

041

0.2

0.0

Accuracy =—U.h28 I l
Precision=0.0827
Uncertainty=0.0874

Y=0.7089*X+0.0496

Non-vegetated area

000

-1500

000

500
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0.0
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TOC red

0.8

1.0 l ’

WA NESDIS  STAR

TOA NIR

1.0

0.8

0.6

0.4

0.0

TOA NIR VS. TOC NIR (Jan 7 - Jan 22, 2019)
T

2500
Accuracy=-(}.ll)7 I l
Precision=0.0210
Uncertainty=0.0225
| Y=0.9291*X+0.0187 _
000
-1500
000
500
] ] ] 1 200
0.0 0.2 0.4 0.6 0.8

TOCNIR

e TOA red is lower than the TOC red in non-vegetated area
e TOA NIR is close to TOC NIR
* Lower TOA red results in higher TOA NDVI values over non-vegetated area

Atmosphere
has stronger
impact on red
than NIR



NOAA-20 VIIRS VI & GVF Evaluation method

NOAA NASA

NOAA-20 VIIRS weekly GVF sample images

Global GVF (Feb 19-25, 2019)
Regional GVF (Feb 19-25, 2019)

Water 0 0.05 0.1 015 0.2 0.25 0.3 0.35 0.4 0.45 0.5 0.6 0.7 0.8 0.9 1.0
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JP$S NOAA-20 VIIRS VI & GVF Evaluation method

* Beta Review Correction
 Visual assessment of global/regional mosaics and quality flags
 Check meta metrics

e Cross-comparison with other satellite VI/GVF products
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JP$S NOAA-20 VIIRS VI & GVF Evaluation method

e Global VI statistics (min, max, mean, std, N_pix)

Area Ecosystem lon_W lon_E lat S lat_ N N_pix_evi min_evi max_evi mean_evi std_evi N_pix_toandvi min_toandvi max_toandvi mean_toandvi std_toandvi N_pix_tocndvi min_tocndvi max_tocndvi mean_tocndvi std_tocndvi
Global global 180 180 -40 40 3681510 -047 078 0143 0128 3681510 .19 0.848 0.3 0.183 3681510 -1 0.959 0.201 0.19
E-Sahara(LYBIA)  desert B U B8 9 81 0105 0115 011 0002 841 0.141 0.163 0.146 0.002 841 0.112 0.132 0.117 0.003
Great-Sandy(AUS) ~ semi-desert 5 126 -2 -0 g1 0085 0161 0117 0013 841 0.198 0.289 0.229 0.014 841 0.155 0.257 0.193 0.015
Colorado(USA) steppe A3 412 3% 37 81 0041 052 0227 0076 841 0.079 0.666 0.325 0.097 841 0.052 0.661 0.304 0.102
Illinais(USA) crops -39 -8 ¥ 4 81 0321 0758 0621 0051 841 0.468 0.84 0.788 0.038 841 0.4 0.833 0.778 0.041
Kentucky(USA) broad_leaf forest -8 -84 36 37 81 0065 063 0274 0183 841 0.102 0.676 0314 0.125 841 0.064 0.712 0.298 0.15
Oregon(USA) coniferous_forest -123 -12 43 M 377 0153 0505 0406 0.055 37 0329 0.79 072 0.061 3 0.283 0.778 0.701 0.065
Amazon(BRAZIL) tropical_forest 0B -0 3 22 810 -003 0441 005 0107 810 -0.002 0.739 0.097 0.151 810 0.027 0.734 0.075 0.159

e Regional VI statistics (min, max, mean, std, N_pix)

Area Ecosystem lon W lon_E fat S lat N N_pix_evi min_evi max evi mean evi std evi N pix_toandvi min toandvi max toandvi mean toandvi std toandvi N_pix_tocndvi min tocndvi max_tocndvi mean tocndvi std_tocndvi
E-SaharalLYBIA)  desert B4 B W M 013 017 011 000 54 019 0165 06 0003 12544 0 013 017 0003
Colorado[USA] ~~ steppe AR 3% 7 6% 008 071 026 0l 6% 05 08 03 012 126% 0089 08 037 011
llinois(USA) (rops B -8 N 0 o0 oyt 062 00w 37 0 085 078 (.05 3 08 08 0776 008

Kentucky(USA] ~ broad leaf forest -85 -84 36 37 1603 0042 088 (0268 0153 03 00 0738 034 014 2603 004 095 0308 014
Oregon(USA) coniferous forest 123 -122 43 4 534 0067 0591 0408 0067 N4 -0 082 074 00 N4 0% 080 0 008
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JP$S NOAA-20 VIIRS VI & GVF Evaluation method

* Global GVF statistics (min, max, mean, std, N_pix)

Area Ecosystem lon W lon E lat 5 1lat N
Global global -188.0 180.8 -48.8 48.0
E-Sahara(LYBIA) desert 23.8 24.8 28.8 29.0
Great-Sandy(AUS) semi-desert 125.8 126.8 -21.0 -208.0
Colorado(USA) steppe -183.6 -182.8 36.8 37.0
I1linois(USA) crops -89.8 -88.8 39.8 46.6
Kentucky(USA) broad leaf forest -85.8 -84.8 36.8 37.8
Oregon(USA) coniferous forest -123.8 -122.86 43.8 44.0
Amazon(BRAZIL) tropical forest -63.8 -62.8 -3.8 -2.0

e Regional GVF statistics (min, max, mean, std, N_pix)
Area Ecosystem lon_w Tlon_E Tat_5 Tlat_N
E-sahara(LYBIA) desert 23.0 24.0 28.0 29.0
Colorado(usa) steppe -103.0 -102.0 36.0  37.0
I1linois{usa) crops -89.0 -8B.0O 39.0 40.0
Kentucky({usa) broad_leaf_forest -85.0 -84.0 36.0 37.0
oregon{usa) coniferous_forest -123.0 -122.0 43.0 440
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5875621
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L = O R R L
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.8 188,
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51.
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.0
.0
.0
.0

R
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L
W e L

B e
LA D P b
LY. I Y+ I - N

el
(L8]

min_gvft max_gvf
0 7.0

100.0
72.0
82.0
96.0

me

38.
g.
2.

fd P LA LA SO

=

an_gvft std gvf

0 I S W I s T T I L |

mean_gvt std_gwf

4.3 0.7
12.7 12.5
14.5 6.6
29.5 8.0

45.32 17.5
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/)5 NOAA-20 VIIRS VI & GVF Evaluation method

* Beta Review Correction
 Visual assessment of global/regional mosaics and quality flags
e Check meta metrics

e Cross-comparison with other satellite VI/GVF products
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NOAA-20 VIIRS VI Evaluation method

NOAA NASA

Time Period: 0109 — 0124, 2019 VI Comparisons to MODIS
Data : TOC NDVI Case
Histogram for VIIRS NDVI TOC
MODIS
_ 2000000
biweekly

1500000
composite VI 1000000
500000

0= i i i i | e

0.0 02 04 06 08 10

0

NDVITOC g o

o

35 o
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VIIRS 2000000 - 1848565 2 >
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NOAA-20 VIIRS VI Evaluation method

Time Period: 0109 — 0124, 2019

NOAA NASA

VI Comparisons to MODIS
Data : TOC EVI Case

Histogram for VIIRS EVI TOC

300000
MODIS 250000
] 200000 |
blweekly 150000 - o .
100000 - R=0.95 3
. = ”,
composﬂe EVI
50000 7 19242
11226 5845 74 17 14 @
0- o
[ I I I I 1
00 02 04 06 08 10
3
EVITOC Poa
= ’
L Vs
. 2] 5
Histogram for MODIS EVI TOC 8 < | A
o
E s
VIIRS 300000 P
257553 5
. 250000 4 295505 o p
— .
blweekly 200000 - °
. 150000 -
composne EV o
100000 © | T T T T T T
50000 0.0 0.2 04 06 0.8 1.0
19 10483 4501 100 10
0= : : | : ‘ VIIRS EVI TOC
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JP$S NOAA-20 VIIRS VI Evaluation method

* APUs (accuracy, precision, and uncertainty) of all of the three VIIRS vegetation indices were very small, well
below the Level 1 requirements, over their entire dynamic ranges.

TOA NDVI TOC NDVI TOC EVI

> 008 10 008 0z 008 100
% _— Accu_racy g g
E 0.06 4 - &ﬁig%w __________________ Uncertainty | 80 § 0.06 +————-————————— - 80 g 0.06 +———"-—————c7—— - 80
Se = s Acaway | D& T R T e N B
S‘E 004 oo o Precison_| g&n §; 004 =7 - 60 §§ 004 =77 - 60
§ é 8 2 002 T @ 0.02 - - 40
£Z 0024 F40 & S
£ :% \-&W@f\ == = = g
> 0.00 0o 0.00 20 g 000 20
£ " 2 2
3 S 3
S ol | | | | o< w02l —0"""- - o < w00l -—" @ e 0
0.0 02 0.4 08 0.8 10 0.0 0.2 0.4 06 0.8 1.0 0.0 02 0.4 0.6 0.8 1.0
VIIRS TOA-NDVI VIIRS TOC-NDVI VIIRS TOC-EVI
TOANDVI | GlobalAPU | L1R  [ME TOCNDVI | Global APU | LIR
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Uncertainty 0.014 0.06 Uncertainty 0.017 0.06 Uncertainty 0.010 0.06
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JP$S NOAA-20 VIIRS GVF Evaluation method

GVF Val I d atl O n M et h O d 150°W 120°W 20°W 60°W 0°W 0° 30°E 60°E 90°E 120°E 150°E

60N S NS

 Reference GVF data derived from
107 Landsat ETM+ images globally
over 30 EOS validation core sites "
(most at North America) |

e Period: 1/3/2019 - 2/28/2019 §
(winter at north hemisphere)

e The ETM+ surface reflectance are
downloaded from USGS at
https://earthexplrer.usgs.gov/

30°S

60°W 30°W 0° 30°E 60°E 90°E

1 ) 1
150°W 120°W 90°W 120°E 150°E

» Decision-tree classification method used to classify the 30-m Landsat pixels into 3 vegetation
levels (GVF=0, 0.5 0r 1)

o Landsat classified images reprojected to the VIIRS GVF projection and 30-m GVF are
aggregated to 4km GVF

« Generated comparative statistics (Accuracy, Precision, Uncertainty)
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JP$S NOAA-20 VIIRS GVF Evaluation method

NOAA-20 VIIRS 4-km GVF validation by Landsat GVF 250 NOAA-20 VIIRS 1-km GVF validation by Landsat GVF
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e Since most of the Landsat data are acquired in North America (winter time), GVF values are mostly low (<0.5)

e Overall VIIRS GVF is correlated to Landsat GVF

e Accuracy, precision and uncertainty values are less than 0.1 (meet the requirements)

» Comprehensive Landsat data at different seasons, particularly the high GVF value data, will be used in further
validation efforts
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NOAA NASA

North America

NOAA-20 VIIRS 4-km GVF validation by Landsat GVF
T

NOAA-20 VIIRS GVF Evaluation method
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* GVF values are low (<0.5) in North

America in winter time

* Regression lines are close to the 1:1

lines)
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NOAA-20 VIIRS 4-km GVF validation by Landsat GVEF
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VIIRS GVF is linearly related to,

Accuracy= 0,0089
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but

higher than the Landsat GVF at the

Australia site
Large bias, but good precision
value
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Both VIIRS GVF and Landsat
GVF are close to 0 at North Asia
APU values are very low
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JP$S NOAA-20 VIIRS GVF Evaluation method

* VIIRS GVF product performance requirements from JPSS
L1RD supplement (threshold) versus observed/validated

Global APU Estimates

Attribute Threshold Observed/validated

Measurement Accuracy

1) Global 0.12 0.058

2) Regional 0.12 0.067
Measurement Precision

1) Global 0.15 0.063

2) Regional 0.15 0.076
Measurement Uncertainty

1) Global 0.17 0.086

2) Regional 0.17 0.101
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Q Evaluation/Validation Summary

NOAA 20 VI & GVF has performance well based on our local computation,
though the data is still imited and longer period of validation is necessary.

* Visual assessment of VI &GVF products shows that the NOAA-20 VI & GVF
algorithm production looks reasonable

* No issues found in visual assessment of quality flags

 Metadata metrics suggests that NOAA-20 VI & GVF products are quantitatively
reasonable

« Cross-comparison demonstrated high consistency between NOAA-20 VI and
MODIS VI

e Cross-comparison demonstrated good consistency between NOAA-20 GVF
and Landsat-derived GVF
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JERD-2443

JERD-2536

JERD-2537

JERD-2538

JERD-2539

JERD-2540

JERD-2541

JERD-2542

JERD-2543

Requirement Check List —

Requirement

Applicable Conditions:
1. Clear, land (not ocean), daytime only

The algorithm shall produce a vegetation indices product with a
horizontal cell size of 0.4 km

The algorithm shall produce a vegetation indices product with a
mapping uncertainty (3 sigma) of 4 km

The algorithm shall produce a vegetation indices product with a
measurement range of:
-1 to +1 for NDVl;,, EVI, and NDVI;¢

The algorithm shall produce a vegetation indices product with a
measurement accuracy of 0.05 NDVI units for NDVl,,

The algorithm shall produce a vegetation indices product with a
measurement precision of 0.04 NDVI units for NDVi,,

The algorithm shall produce a vegetation indices product with a
measurement accuracy of 0.05 NDVI units for EVI
The algorithm shall produce a vegetation indices product with a

measurement precision of 0.04 NDVI units for EVI

The algorithm shall produce a vegetation indices product with a
measurement accuracy of 0.05 NDVI units for NDVi;,

The algorithm shall produce a vegetation indices product with a
measurement precision of 0.04 NDVI units for NDVl,¢

Vegetation Indices

Performance

Yes

Yes

Yes, it is defined in
algorithm

Yes, see validation results
Yes, see validation results

Yes, see validation results

Yes, see validation results
Yes, see validation results

Yes, see validation results



Requirement Check List — Green Vegetation Fraction

“ Requirement Performance

The algorithm shall produce a GVF product Yes
JERD-2120  that has a horizontal cell size of 16 km

The algorithm shall produce a GVF product Yes
JERD-2121  that has a mapping uncertainty (3 sigma) of 4
km
The algorithm shall produce a GVF product Yes, see validation results

JERD-2122  that has a measurement precision of 15%
globally and regionally

The algorithm shall produce a GVF product Yes, see validation results
JERD-2123  that has a measurement accuracy of 12%
globally and regionally

The algorithm shall produce a GVF product Yes, see validation results
JERD-2124  that has a measurement uncertainty of 17%
globally and regionally



/)2 Check List - Provisional Maturity
ooy easwe | dsesmen

Product performance has been demonstrated through analysis of a  Yes. Multiple dataset comparisons are conducted using
large but still limited (i.e. not necessarily globally or seasonally available MODIS VI and Landsat derived GVF product.
representative) is minimally validated, number of independent Limitations are noted in readme.

measurements obtained from selected locations, periods, and

associated ground truth or field campaign efforts.

Product analysis is sufficient to communicate product performance  Yes. Evaluation documents are available to users upon

to users relative to expectations (Performance baseline) request.

Documentation of product performance exists that includes Yes. The performance analyses are all documented.
recommended remediation strategies for all anomalies and Monitoring results (weekly) are recorded and shared
weaknesses. Any algorithm changes associated with severe through ftp site. Weakness and further improvements are
anomalies have been documented, implemented, tested and filed.

shared with the user community

Yes. Limitations are noted in the Readme.
Product is ready for operational use and for use in comprehensive
cal/val activities and product optimization
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3 Documentations

Science Maturity Check List Yes ?

ReadMe for Data Product Users Yes
Algorithm Theoretical Basis Document (ATBD) Yes
Algorithm Calibration/Validation Plan Yes
(External/Internal) Users Manual Yes
System Maintenance Manual Yes
Peer Reviewed Publications :
(Demonstrates algorithm is independently reviewed) In preparation
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/)5 Path Forward/ Future Plan

 Product refinement
O LUT for the enterprise NOAA 20 SR needs further evaluation and calibration with more data
available.
O Algorithm and software improvements are necessary for speeding up the operational run
O QF layer refinement for VIIRS VI & GVF is ongoing
O VIIRS VI & GVF operational code merge.

e Global /Comprehensive Validation
O AERONET based validation
O Global in situ data collection (FLUXNET)
O Extend the cross satellite comparisons (MODIS, SNPP and NOAA-20)

e Gridded NOAA 20 VI & GVF 1km product generation
e Promote VIIRS VI & GVF data usage in NOAA climate model application
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Thanks for your attention.
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