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Outline

e Algorithm Cal/Val Team Members
e Product Requirements

e Evaluation of algorithm performance to specification
requirements

— Evaluation of the effect of required algorithm inputs
— Quality flag analysis/validation
— Error Budget

* Documentation
e |dentification of Processing Environment

e Users & User Feedback
e Conclusion
e Path Forward
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ATTRIBUTE THRESHOLD OBJECTIVE
a. Horizontal Cell Size
1. Nadir 0.80 km 0.25 km
2. Worst case 1.6 km
b. Horizontal Reporting Interval

I
‘
n

c. Horizontal Coverage
d. Mapping Uncertainty, 3 sigma 1.5km 0.75 km

e. Measurement Range

1. Fire Radiative Rower (FRP) 1.0to 5.0 (10)3 MW 1.0to0 1.0 (10)* MW
2. Sub-pixel Average Temperature of Active Fire N/A N/A
3. Sub-pixel Area of Active Fire N/A N/A

f. Measurement Uncertainty

g. Refresh At least 90% coverage of the globe every 12 N/A
hours (monthly average)

I : Not required for S-NPP
Current IDP product was designed to meet heritage NPOESS requirements., which have been
baselined according to L1IRDS S-NPP Performance Exclusions (Appendix D). Spatially explicit
fire mask and fire characterization are “uppers” in the JPSS L1RD for J1 and beyond. !



lIRS mapping uncertainty
Overall Uncertainty

Residuals Error Spec Error Spec
(Nadir)  (Nadir) (EOS) (EOS)

Track mean -9m -20m
Scan mean -I'm -46 m
Track RMSE 73 m 133 m 161 m 500 m
Scan RMSE 61 m 133 m 398 m 500 m

RMSE: Root Mean Square Error (equivalent to unbiased 1 o)

Data-days: 632, excluding 18 days right after A/B side switch

Mean errors are small

Nadir uncertainties of ~70 m (1 o) meet spec of 133 m (1 ) [400 m (3 &)]
Edge-of-scan (EOS) uncertainties of ~ 400m (1 ) meet spec of 500 m (1 o)
[1500 m (3 &)]

S-NPP requirements explicitly are related to VIIRS SDR mapping accuracy
Considered to be within the VIIRS SDR team’s scope; meets requirements

Wolfe et. al., 19 Dec 2013 VCST/IGEO 9
http://www.star.nesdis.noaa.gov/star/documents/meetings/SNPPSDR2013/dayTwo/Wolfe_NASA_VIIRS.pdf



Validated Stage 1:

Using a limited set of samples, the algorithm output is shown to meet
the threshold performance attributes identified in the JPSS Level 1
Requirements Supplement with the exception of the S-NPP Performance
Exclusions

Validated Stage 2:

Using a moderate set of samples, the algorithm output is shown to meet
the threshold performance attributes identified in the JPSS Level 1
Requirements Supplement with the exception of the S-NPP Performance
Exclusions

Validated Stage 3:

Using a large set of samples representing global conditions over four
seasons, the algorithm output is shown to meet the threshold
performance attributes identified in the JPSS Level 1 Requirements
Supplement with the exception of the S-NPP Performance Exclusions




tion of algorithm performance to
fication requirements (3-5 slides)

e Findings/Issues from Provisional Review

* Improvements since Provisional

— Algorithm Improvements
— LUT / PCT updates

e Cal/Val Activities for evaluating algorithm
performance:
— Test / ground truth data sets
— Validation strategy / method
— Validation results



Product Quality metrics

e Estimates of commission / omission errors and
comparison with MODIS

— The product performs well in comparison to MODIS and AVHRR

— Increased resolution and VIIRS mapping geometry improves product
quality for off nadir observations and increases spatial coverage

e VIIRS sensor and SDR performance and quality
flagging (near the high end of the dynamic range)
and the ability to filter bad input data without

compromising detection of valid fire pixels

— The majority of the work has been analysis of VIIRS SDR quality and
work with the SDR team to implement fixes

— The frequency of the SDR-related detection errors decrease over time
as SDR code changes were implemented in IDPS



parison with Aqua MODIS

M13 Data Aggregation Revised
in Mx5.3 (Apr 2012)

M13 Data Aggregation Bug
Identified (Feb 2012)
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13 SDR dual gain fix on active w
e product performance

Provisional maturity
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Effectivity date for Provisional Maturity: October 16, 2012
(first full day after the implementation of IDPS Mx6.3 on October 15)
(from Provisional Review) 10




.U Current and recent VIIRS SDR issues

Non-unique mapping of radiance to brightness
temperature near saturation

— DR 7294: Radiance and Reflectance/Brightness Temperature
Upper Bounds and Quality Flagging Are Inconsistent

* Work underway: team provided examples
— Related issue is handling of actual sensor capabilities in SDR
software
SDR QF1 is set incorrectly and/or cannot be used for
unambiguous filtering of bad input data

— 474-CCR-14-1667: VIIRS SDR Multiple Issues/Quality Flags &
Calibration) (ADRs 7110, 7111, 7112, 7227, 7313, 7448, 7449

— Implemented in Mx8.5; initial evaluation presented here
“Folded” radiance values due to saturation not flagged

as invalid; presence of saturation of input pixels prior to
on-board aggregation undetected and not flagged

— CCR NJO-2014-007: Flagging sub-pixel saturation within nominal
aggregated pixels of single-gain VIIRS bands




Primary quality issue: bad scan lines

July 15 2014 14:33:19 UTC

NPP_VAFIP_L2(Active Fire IP) on 2014196, LPEATE (AS3001)



eference Table for QA bits

EN o
) o
ATuenT OF ©

QFL_VIIRSMB |Description Datum Offset |Data Type |Legend Entries
ANDSDR Quality - Indicates calibration 012 bit(s) Name Value
1 byte(s) quality due to bad space view Good 0
768 3200 offsets, OBC view offsets, etc or
use of a previous calibration view Poor !
No Calibration 2
Not Used 3
Saturated Pixel - Indicates the 212 bit(s) Name Value
level of pixel saturation None Saturated 0
Some Saturated 1
All Saturated 2
Not Used 3
Missing Data - Data required for 412 bit(s) Name Value
calibration processing is not All data present 0
available for processing EV RDR data missing 1
Cal data (SV, CV, SD, etc.) missing 2
Thermistor data missing 3
Out of Range - Calibrated pixel 612 bit(s) Name Value
value outside of LUT threshold All data within range 0
limits Radiance out of range 1
Reflectance or EBBT out of range 2
Both Radiance and Reflectance/EBBT out of 3
QA Definition
5 Poor Cal - Some saturated
18 No Calibration - None Saturated - EV RDR Data Missing
33 Poor Cal - None Saturared - Cal Data Missing
34 No Calibration - None Saturated - Cal Data Missing
50 No Calibration - None Saturated - Thermistor Data Missing
129 Poor Cal - None Saturated - All Data Present - Reflectance or EBBT Qut of Range
193 Not used — Radiance out of range

65 Poor — Reflectance or EBBT out of range
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Suomi NPP product quality and maturity has been driven by input VIIRS SDR performance

(quality flags, calibration gain switching, saturation handling etc.)
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The fire team is
preparing for
verification by
analyzing known
granules and
cumulative
statistics.

These results are
based on Mx7.2
processing
within
LandPEATE.



File Owerlay Enhance Tools Window . File Owerlay Enhance Tools Window

March 12 2014 11:35 UTC
IDPS 7.2 LandPEATE

All pixels with TB>358K
have QF>0 (= not “good”)




File Owerlay Enhance Tools Window File Overlay Enhance Tools Window

@ #3 Zoom [4x]

March 22 2014 13:20 UTC
IDPS 7.2 LandPEATE

All pixels with TB>358K
have QF>0 (= not “good”)
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flagging of TB>358K
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flagging of TB>358K
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 |IDPS operational data stream

— 4/28/14 onward
e Mx8.4TTO 5/22/2014 14:40 UTC
e Mx8.5TTO 8/13/2014 15:25 UTC

— STAR SCDR, GRAVITE

e Mx8.5 Factory Bench Test data from Raytheon
— 7/2/2014
— GRAVITE, recovery of some data from LandPEATE

e Mx8.5 Integration and Testing data from Raytheon
— 7/30/2014 - 8/1/2014; 8/4/2014 —8/14/2014
— GRAVITE

 STAR AIT processing using Mx8.5 for select granules
— 7/15/2014

20



Evaluation method

e Search for spurious detections in each Active Fire
data granule in operational and test data streams

— Histogram analysis of fire pixels within scan lines

* Detailed analysis of granules with spurious
detections

— VIIRS M13/M15 SDR brightness temperature / radiance
output and corresponding quality flags

— Evaluation of differences between Mx8.4 and Mx8.5

e Statistical analysis of VIIRS M13/M15 SDR quality
flags
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IDPS performance

IDPS AVAFO granules from STAR SCDR were processed for April 30 — September 02 2014.
Only July 2014 is shown here. No other spurious detections were found out of the total of

14037 data granules processed.
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Nmax: maximum number of active fire detections within a single scan line within a granule

Spurious detections: July 02,2014 13:36:18 —13:41:59 (Nmax: 329)
July 15,2014 14:33:19-14:34:41 (Nmax: 1112)
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foatajdatal2 e /M}ESFET JAVAFO npp_d2 0140702 11336187 _ 213374259 h1387VE 20140702 1836225985962 1 _deu _ops.hs w | Clear Text

Fecent Files

[B] A AFO_npp_d20140702 11 B Tableview - Rowindex_0 - JAL. @ [ [ B Tableview - Colindex_0 - falD. = B[]
o @ Al_Data

¢ @ YIRS -AF-EDR_All
o @ Collndex
B Colindex_0
o= () Latitude
o= 2 Langitude
o ) OF1_VIRSAFARP
o 0 QF2_VIIRSAFARP
o= 2 OF2_VIIRSAFARP
o ) OF4_VIRSAFARP
¢ @ Rowlndex
[ Rowindex_0
o= 2] Data_Products
(5] vM 12 _npp_d20l40702 1]
¢ @ All_Data
¢ @ VIRS-M 13 -5DR_All
B BrightnessTempe
[ ModeGran
B monescan
B NumberGfBadCng
B MurberofDiscar
B MumberotMissing
B Numbertfscans
B PacdBvel
B QF 1_vIIRSM AN
I qF2_sCAM_SDR
B OFz_sCAN_RDR
B oF4_sCaM_sDR
B QFS_CRAN_BADD
B Radiance
o= 2] Data_Praducts
[ ~obj_pointed_tvy_3 1995

Column

] ]| . — ] |

Rowlindey_0 (13016
22-hit integer, 0
Mumber of attributes = 0




7/2/2014
7/31/2014
8/5/2014
8/6/2014
8/7/2014

7/2/2014
7/31/2014
8/5/2014
8/6/2014
8/7/2014

7/2/2014
7/31/2014
8/5/2014
8/6/2014
8/7/2014

7/2/2014
7/31/2014
8/5/2014
8/6/2014
8/7/2014

8s: input SDR quality flagging

D ATMOSE,,
o S5,
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7
2
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z

MX8.4 SVM13 QF1 S o
9 18 33 50 129 193 Pixels Sampled
437971 2484633600
12704 31904 1638400 509317 2489548800
1 3 225661 2509209600
276007 2499379200
44608 972800 199022 44608 2499379200
MX8.4 SVM15 QF1
2 9 50 65 Pixels Sampled
210944 2 3 2489548800 Mx8.5: Bad SDR M13 data
36 26 2509209600 properly flagged and no
2 2499379200 false detection
972800 2499379200 alse detections
Mx8.5 SVM13 QF1 /
5 9 33 4 50 129 193 Pixels Sampled
437971 2487091200
429358 2484633600
1 3 237937 3113779200
276007 2494464000
44608 44608 972800 205464 44608 2568192000
Mx8.5 SVM15 QF1
9 18 50 65 Pixels Sampled
2 3 2484633600
36 26 3113779200
6208 2 2494464000
972800 2568192000 27



July 15 case: two granules in SCDR
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- o ——— i 1 "
') #1 Band 1:SVM13_npp. d20140715 11433101 e14,. | r(Eh |t S| (% #3 Band 1:5VM13_npp_d20140715_t1433191 _el4.. P

File Owerlay Enhance Tools Window File Owverlay Enhance Tools Window

SVM13 npp_d20140715 t1433191 e1434415 b14063 c20140715210319690945 noaa_ops.h5
AVAFO _npp_d20140715 t1433191 e1438577 _b14063 c20140715203859029918 noaa_ops.h5

SVM13 npp_d20140715 t1433191 e1434415 b14063 c20140715211948960246 noaa_ops.h5
AVAFO_npp_d20140715_t1433191 e1434415 b14063 c20140715210112628201_noaa_ops.h5



15 case: CLASS

pa—
2% Apps [ Getting Started (T Imnported From Firef.., Mational Oceanic an... E Request for Adjustm... [ NOAA Email on a Pe... f Commerce - OCIO 5... E NCWCP Tenant We...
Data Product Search Results - VIIRS

(click here for a printable listing)
Recently Searched Data Sets: |VIIRS

C' | [1 www.nsof.class.noaa.gov/saa/products/resultsVIRS

v | » GO

Currently you have 69 hits out of 485062 entries.
There are 0 (VIIRZ) items in your shopping cart. The shopping cart limitis 100.

------------ Shopping Cart: Goto Cart || Update || SelectAll || DeselectAll Jump To |Page ¥ || Prev || Mext |

FPage 3

» Version 6.3.4
August 19, 2014

‘Both the corrupt and correct files are distributed by CLASS? Some production times are different from SCDR.

View
Details

Shopping
Cart

Inventory
ID

693215793

Satellite

Datatype

VIIRS Maoderate Resclution
Band 13 Senscr Data Records
(WIIRM135DR
)

Start
Date/Time

2014-07-15
14:31:53.775

End
Date/Time

2014-07-15
14:33:17.951

Dataset Name

SVM13_npp_d20140715_

t14315337_=21433175_b1

4063_cZ0140713210126
371345 _noaa_cps.h3

Beginning
Orbit
Number

65921901832

693190853

68932214303

693215753

Application Related Products
[VIIRS_ARP)

VIIRS Maoderate Resalution
Band 12 Sensor Data Records
(WVIIRM135DR
]

Application Related Products
{VIIRS_ARP)

VIIRS Maoderate Rescolution
Band 13 Sensor Data Records
(WIIRM135DR
)

2014-07-135
14:233:19.180

2014-07-15
14:33:159.180

2014-07-15
14:23:159.180

2014-07-15
14:33:15.180

2014-07-15
14:38:57.791

2014-07-15
14:38:57.791

2014-07-15
14:34:41.576

2014-07-15
14:34:41.576

AVAFO npp_d20140715_

t1433191_e1438577_bl

4063_c20140715203859
029918 _noaa_ops.hsS

SVM13_npp_d20140715_

t1433191_=1438577_bl

4063_c20140715203859
214457 _noaa_ops.h3

AVAFO npp_d20140715_

11433191 21434415 b1

4063_c20140715210112
628201 _noaa_ops.h5

SVM13_npp_d20140715_

t1433191_=1434415 b1

4063_cZ20140713210126
3930732 _no=s=a_ops.h3

H
o

5932212743

693213403

5932213383

Application Related Products
(VIIRS_ARP)

VIIRS Maoderate Resalution
Band 12 Sensor Data Records
(WVIIRM135DR
]

Application Related Products
{VIIRS_ARP)

2014-07-13
14:34:42.806

2014-07-15
14:34:42.806

2014-07-13
14:36:08.210

2014-07-135
14:36:06.981

2014-07-15
14:36:06.981

2014-07-135
14:37:32.386

AVAFO npp_d20140715_

11434428 e1436069_b1

4063_c20140715210212
485625_noaa_ops.h>S

SVM13_npp_d20140715_

t1434428_=14350659_b1

4063_cZ01407 13210226
370705_noaa_ops.h3

AVAFO_npp_d20140715_
t1436082_e1437323_ bl




July 15, 2014 ~14:33-14:34
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d20140715_t1433174 e1434428 b14063

| «— Approximate position of Granule’s center

Mx8.4 in operational runs

SCDR archive: AF-EDR Granule Version A1M

1} 500 1000 1500 2000 2500 3000

\ multiple fires along boundary

SCDR archive: Granule Version A2
AIT Mx8.5 RDR->SDR->AF EDR run Granule Version Al No fires in AF-EDR
AIT Mx8.5 RDR->SDR->AF EDR run Granule Version A2
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July 15 case: Mx8.4 vs. Mx8.5

M13 TB > 400K QF=0
_ \
[y #5 Band 1:5‘1."Ml3_npp_d20140?;_t1433191_e14... EEREEC [} #6 Band l:SUMI?L\hp{_dEDHDTlS_tld?B191_&14... [ |
- . e — < _m— —
File Owerlay Enhance \Els Window

|Fi|e Overlay Enhance Téeﬂ{ Window

IDPS Mx8.4 Algranule version
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July 15 case: Mx8.4 vs. Mx8.5

-999.50 QF=34
\
[} #3 Band 1:5VM132 hgp_d20140715 1433191 e14.. | W |

Owverlay Enhance

s Window

File

(Y #1 Band 1:5VM13_npp_d20140715°11433191_e14... [m=m|n=bn |5

verlay Enhance Tgefs Window

File O

IDPS Mx8.5 code run by STAR AIT



ent SDR input quality summary
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e QF #0 for high radiances
— Appears to be fixed in Mx8.3 (TTO 3/18/2014 18:38 UTC)

e Baddata, QF =0

— Two cases analyzed suggest that the changes implemented
in Mx8.5 worked

— Conclusion is based on the total ~¥1 month of data (pre-TTO
test datasets, operational IDPS data and STAR AIT test run)

e Radiance — brightness temperature mismatch

— Not implemented yet, SDR team is working on code
change

e Active Fire EDR team provided examples
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ijon of the effect of required
algorithm inputs

e Required Algorithm Inputs
— Primary Sensor Data
— Ancillary Data
— Upstream algorithms
— LUTs / PCTs

e Evaluation of the effect of required algorithm inputs
— Study / test cases
— Results

34



e Fire ARP Dataflow

RDR SDR EDR

VIIRS Ancillary:
satellite and
sun view/
azimuth angles

VIIRS SDR:
VIIRS Active M5, M7, M11, ——»
Fires EDR M13, M15 /

Cloud mask
(optional mode)

/y Fire QC Flags

— Fire Mask

YIIRS Fire
Mask
Intermediate
Product

Ancillary
Data

OAD VIIRS Active Fires 474-00064 May 14, ATBD VIIRS Active Fires 474-00030 April 22,

2013; Figure 1 (Processing Chain Associated 2011; Figure 5 (Algorithm Context Diagram)
with VIIRS Active Fires ARP)

Fire Diagnostics

Land/ water/
desert mask




 Defined Quality Flags

— Variable
— Description
— Value
e Quality flag analysis/validation
— Test / example / ground truth data sets
— Analysis/validation results
— Analysis/validation plan for next validated stages
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o analysis/validation

File Edit View Window Help

Boae- | D E S B| @z DB R T

Q & Tools Comment

FrE3-0U0UI-TF-05-BUITT
Effective Date: January 09, 2014
Block/Revision 0200-

JESSTDECB-X Vol IVFT. 3 BIocKE ZUU

QF2_VIIRSAFARP Name Granule Eoundary Dynamic| Min Array Size| Max Array Size
Cuality Flag 2 Yes Yes 0 2457600 |
Dratum
Description Unscaled Measurement | Scaled Fill Values | Legend Entries
Valid Range Units

Min Max
Fire Test 1 Vaiid unitless No [Tame| Value| Name | Value
(Indicates whether it(s) Resultz
Test 1 gave a valid ot valid

result) Results
valid
{IFnidrg gﬁ;ﬂ ats) | Name| Value | Mame

i ar
Results

Test 2 gave a valid ot valid

result) Results
valid

Fire Test 3 Valid its) | MName| Valuel Hame | Value

(Indicates whether Results i}

Test 3 gave a valid ot valid
result) Results | 1

valid

Fire Test 4 \Valid aits) | Name| \r'aluel MHame

(Indicates whether Results

Test 4 gave a valid ot valid
result) Results

valid

Fire Test 5 \Valid i Mame| Value | Mame
({Indicates whether it{s) l I Results | O
Test 5 gave a valid not valid
result) Results
valid

Fire Test & \Valid | Name| Value| Mame
(Indicates whather it(s) Results
Test & gave a valid not valid

resutt) Results
valid

Input Data Quality (AF | Name| Value| Mame
quality poor due to it(s) Good
bad SDR data in 2DR
horizontal cell) Data
Bad
SDR
Data
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flags: July 2, 2014 case

Eile ifindow  Tools Help

129: 00001

Recen Files [latal2 6/ MXa5 FET JAYAFO_npp_d2 0140702 11336187_e1337429_ 13878 c20140702 18362298963 1_devl_ops.h5| v | Clear Text 143 . O 1 1 1 1
AVAFO_npp_d20140702 135 | N Tapleview - QF2_VIRSAFARP_O - 2 DX J| @ Tableview - . o R[] & X = | .
Tea 191: 10111111
o @ VIRS-AF-EDR_AI ; y
o= ) Colindex -H_ | 159: 11111
o= () Latitude 5 A
o= 2) Longitude 1 & = 175: 101111
o 2 OF 1_VIIRSAFARP g g
¢ @ OF2 _VIRSAFARP 4 o
B QF2 _VIRSAFAS z g;
[ d .
B or2 ViR — Mx8.4: (incorrect) SDR quality
I8 QF 2 _vIRSAFAR 5 o
B o v et flags passed through correctly
o ) OF2_VIRSAFARP 5
[ d
+ @ = into AF ARP
QF4_VIRSAFAS s
[ QF 4 _vIIRSAFAR 16 0
B QF 4 _vIRSAFAR 1; 8
Fa_IRSAFAR 5o H H
| B 2050 Mx8.5: no fire detections
awlnclex 21 92
o ) Data_Products 22 96 ( ) H f
O =i correctly), no quality flags
25 o
¢ @ All_Data — o
o @ YIRS -AF-EDR_AI 27 100
o= 2 Collndex gg 188
o 2) Latitude 30 100
o () Langitucle g; égo
o 2 OFL_VIIRSAFARP EE] 87
¢ @ OF2 _VIRSAFARP gg 138
B QF2 _WIRSAFAS 26 100
o ) OF2_VIRSAFARP g; ;go
¢ @ OF4_VIRSAFARP 28 =0
 OF4_VIRSAFAS 2? 3
o 23 Rowlndex 42 0
42 o -

OF4_vIIRSAFARF_O (16016)
S-hit unsigned character, 0
Mumber of attributes = 0 38

Lo Info | Metadata |




g analysis/validation

474-00001-04-03_JPS5-CDFCB-X-Vol-IV-Part-3_0200-.pdf - Adcke Acroba

| File Edit View Window Help

Raae- | B @B | 202G T
®@ (e NG | @[ ][ HO BOOLXBHE & Tools | Comment

474-00001-04-03-B0O200

JPSS CDFCB-X Vel IV Pt. 3 Block 2.0.0
Effective Date: Januvary 09, 2014
Block/Revision 0200-

—
unitless Namel Valuel Name| Value
Night| 0

CrayfMight (Might =
SZA = 85 degrees)
Day 1

Name Granule Eoundar:.l Dynamic| Min Array Size| Max Array Si
Quality Flag 3 Yes Yes 0 2457600 |

Datum
Datum| Unscaled Measurement Fill Values
Offset Valid Units
Range Min

QF3_VIIRSAFARP

Description

unitless

. | Name| Value|

False Alarm Owvemide ( likely
false alarms due to excessive
rejection of legitimate
| Mame| Value|
)

background pixels)
Water Contamination Override
(likely false alams caused by
water contaminated
background pixels - Flag will
net be tniggered for sparse
array format since only fire
pixels are written to ouiput.)

Spare unitless | Name| Value| Mame| Value

)

Name Granule Boundary| Dynamic| Min Array Size| Max Array Size
Quality Flag 4 Yes Yes 0 2457600
Dratum
Description Datum | Unscaled Measurement Fill Values Legend
Offset Valid Units Entries
Range Min
unitiess Name| Value| Mame| Value|

Fire Detection 0 0
Confidence (Pixel level

fire confidence in
percent for each of the
fire pixels)

QF4_VIIRSAFARP




iImpacts: Cloud Mask

| | 474-00001-04-01_JP
File Edit View Window Help

Roeae- | D E O E| @0z D B T
®@[n]/o| NG | =@ ]| HBE| B2 6 X H O & | comment

[ |
QF2_VIIRSCMIP 1Wﬂ53|\ﬁme Eranule Bomda'yﬁynamﬁn Array Size[Max Array Size

13
Check the JP5S WIS Serverat -/ ipssmds. gxfe nasa zov/frontmenma .cfim to verify that this is the comeet version prior touse.

JPS5 CDFCB-X Vol IV Pt. 1, Block2.00 474-00001-04-01-B0O200
Effective Date: January 09, 2014

Block/Revision 0200-

AlongTrack|Yes No Eﬁ'ﬂ;ﬂ TGS
CrossTrackNo Mo 3200
m

iption Unscaled Valid |Unscaled Valid |Measurement  [ScaledScale Data |Fill Values
Range Min Range Max Units Factor Type
Mame
Iﬁ?xrgﬂmater Background unitiess Mo 3 bit(s) [NameNValue|

|Shadow Detected Pixel

|Meon Cloud Cbstruction I
oy ) Ii«lame[i.'a ue|

|Fire Detected (Cloud
Mask)

Cirus (Solar RMJ) [Namefvalue|

Cirrus IR (BTM15-
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Downstream impacts: Cloud Mask

Cloud Mask Byte 1
Mx8.5 (FBT)

-:||E|-5.:h

Mx8.4 (IDPS)
N BRI (3 #3 Band 1:QFL VIRSCMIP_FBT bin
File Owverlay Enhance Tools Window

@ #1 Band 1:QF1 VIRSCMIP.bin

File Owverlay Enhance Tools Window
AT g " R R : 1
b _1,.'!"'\'"

Left: IICMO_npp_d20140702_t1336187 e1337429 b13878_c20140702195750973165_noaa_ops.h5
Right: ICMO_npp_d20140702_t1336187 e1337429 b13878 c20140702183650421253_devl_opsH5



Downstream impacts: Cloud Mask

Cloud Mask Byte 2
Mx8.5 (FBT)

J.'__:}' #2 Band 1:QF2 VIRSCMIP.bin

File Overlay Enhance Tools Window Overlay Enhance Tools Window

Left: ICMO_npp_d20140702_t1336187_e1337429_b13878_c20140702195750973165_noaa_ops.h5

Right: ICMO_npp_d20140702_t1336187 e1337429 b13878 c20140702183650421253_devl_opsH5




Downstream impacts: Cloud Mask

Cloud Mask Byte 2 Bit 6 (Fire Detected [Cloud Mask])
Mx8.4 (IDPS) Mx8.5 (FBT)

@ #3 Band L:QF2 VIRSCMIP_E32.bi

File Owverlay Enhance Tools File Owerlay Enhance Tools Window

Left: ICMO_npp_d20140702_t1336187_e1337429_b13878_c20140702195750973165_noaa_ops.h5

Right: ICMO_npp_d20140702_t1336187 e1337429 b13878 c20140702183650421253_devl_ops’h5




Impacts: Surface Type

Eile Edit View Window Help

Baae- | D E O H| @02 bDBBE T

Tools

Comment

Effective Date: Januvary 09, 2014
Block/Revision 0200-

Table 5.4.6.2-2, VIIRS Surface Type EDR Product Profile - Quality Flags

Fields
Name z Dimensions

QF 1_VIRSSTEDR Name | Granule Boundary Min Array Size| Max Array Size
AlongTrack Yes TE8 TE8
CrossTrack Mo 3200 3200

Description Unscaled Fill Values
Valid
Range Min
Fire detected in pixe! (from MName| Value|

the VIIRS Cloud Mask)

Snow or |ce in Pixel (fraction i Name| Value|
detected within the pixel
exceeded threshold). Applies
up to 5Z24==85 deg.

Wegetation in Pixel Name| Value|
(Vegetation fraction detected
within the pixel exceeded
threshold)

Cloud Confidence Indicator Name| Value|
{Indication of whether ‘W'
band pixel confidently clear,
profrably clear, probably
cloudy or confidently cloudy)

Exclusion - Sun Glint in pixel i MName| Value|
{as indicated in the VIIRS
Cloud Mask)

Input Data Quality MName| Value|
degraded/bad (Quality of
Surface Type is degraded or
not retrieved due to bad
surface reflectance data in
horizontal cell)
Spare 7 unitless Name| Value| Mame| Value|

QF2_VIRSSTEDR| 1byte{s)] Mame | Granule Boundary| Dynamic| Min Array Size| Max Array Size




Left: VSTYO_npp_d20140702_t1336187_e1337429_b13878_c20140702195757169854_noaa_ops.h5

Right: VSTYO npp_d20140702_t1336187_e1337429 _b13878 c20140702183653777297_devl_ops'h5



Downstream impacts: Surface Type

Surface Type QF1 Bit 1 (“Fire detected in pixel [from the VIIRS Cloud Mask]”)
Mx8.4 (IDPS) Mx8.5 (FBT)

File Owverlay Enhance Tools Window File Owverlay Enhance Tools Window

Left: VSTYO npp_d20140702_t1336187_e1337429 b13878_c20140702195757169854 _noaa_ops.h5

Right: VSTYO npp_d20140702_t1336187_e1337429 b13878 c20140702183653777297_devl_opsih5




Error Budget

Compare analysis/validation results against requirements,
present as a table. Error budget limitations should be
explained. Describe prospects for overcoming error budget
limitations with future improvement of the algorithm, test
data, and error analysis methodology.

Attribute L1RD Analysis/Validation Error Summary
Analyzed Threshold Result

Frequency of spurious  Not listed 2 bad granules in Mx8.4 over  Incremental SDR

data due to bad SDR 4 months improvements resulted in

input No granules found in Mx8.5 overall reduction of errors to
over 1 month of data virtually none. Statistical
(including the 2 granules that ~ sample still limited,;
were bad in Mx8.4) continuing systematic

monitoring needed.

Formal L1RD requirements for VIIRS horizontal cell size and mapping uncertainty are no listed.
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Documentation

The following documents will be updated and provided
to the EDR Review Board before AERB approval:

— Current or updated ATBD

* Some updates in product format description and detection algorithm
are needed

— Current or updated OAD

e Deemed to be current

— README file for CLASS
* Proposed effectivity date is August 13, 2014
e Will include discussion on quality flag issues

— Product User’s Guide (Recommended)
* No users’ guide will be prepared by the AERB
 Documentation and peer-reviewed publications are publicly available
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The operational SNPP
VIIRS Active Fire product
is a sparse array
containing locations of
pixels flagged as “fire”
by the detection
algorithm

The science team is
developing a suite of
improved products,
including fire radiative
power to characterize
the fire intensity

End users are engaged
through Proving Ground
and User Readiness

and User Feedback

®

KTMOSR,
© 0 HE’?/O
g ”%
g
=
3
2 =
g o
z =
&
&
o
3

%,

2)
g 0
ThtenT OF &

W VIRS Active FireMap % Y}

€ = C | [3viirsfiregeogumd.edu/map/map_v2.html

it Apps ] Getting Started ("] Imported From Firef... National Oceanic an... Request for Adjustm... [ ] NOAA Email on 2 Pe.. —ff Commerce -
VIIRS Active Fire Map
Map Overlays

Select Date | 2014-07-24 v |
=

M-BAND (Official product) o

I BAND (Beta) @
.
Satellite Overpass @)

"G

External Overlay Options o

Temperature

Cloud Cover

TUS Active Fire Perimeters

O OFF

InciWeb Wildfire Information

Zoom to Location @

Latitude: Longitude:

L ] [zoom)]
OR
|En=?f a lacation 7‘

viirsfire.geog.umd.edu

Fire detections from the operational Suomi NPP VIIRS Active Fire product
in NW US on July 24, 2014. Data in various user-friendly formats are
available from the product evaluation portal at viirsfire.geog.umd.edu .

efforts
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er Readiness: NOAA Hazard Mapping System @

K
L)

User acceptance of product:

- Product is being received routinely in SAB and is ready for full incorporation into
the SAB Hazard Mapping System.

Preparation:
- Scripts written to read/write AFP locations from/to files.

- VIIRS M13 SDR imagery was incorporated into SAB operations in native satellite
projection via McIDAS and also remapped to a common Lambert Conic Conformal
projection for the HMS. Remapping routine needed to be tailored for use with VIIRS
due to higher spatial resolution in order to retain pixel fidelity

Usage of products:

- Active Fire Product is displayed in Hazard Mapping System for evaluation by SAB
analysts. It is incorporated with detected fires from numerous other satellite
sources (GOES, POES and MODIS) and undergoes additional manual quality control
before being merged into a unified daily fire analysis product for North America.
The AFP also provides an additional data source as input for initializing the daily
National Weather Service Air Quality smoke forecast.
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AND McIDAS DISPLAYS
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HMS display of VIIRS AFP from 13
August 0850Z and 1030Z images
with remapped VIIRS M13 SDR

1030Z image

HMS GOES Imagery Animation and Drawing Utility - BACKUP Mode

prea | [ Channel Select | .19_ _ﬁ Start | Zoon In | [ Pot otspots | [ |
Plot States | Power Plants | F/5 onfoff | Last day FIRES | Stop | Zoom Out | [ ootor Tables | | Erase |
[ #reLIT Foints | [ Charned List |

Plot Countiss | False Detects | Fire on/off | Snoke ondoff | Advance 1 Frame | Full Wiew |
Set Sectors | Plat Stahlenghtl | Plot Roads I ‘ Land Cover I Backup 1 Frame | Time Looping I

Set Cursor | Save Analysis I
EXIT

LATITUDE AND LONGITUDE OF CURSOR
62,866, -113.501

. LATITUDE AND LONGITUDE OF
i SATELLITE DETECTED HOTSPOTS

MCcIDAS display of 13 August 1030Z M13
SDR image in native satellite projection
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MCcIDAS display of 13 August 0850Z M13

HMS display of VIIRS AFP from 13
SDR image in native satellite projection

August 0850Z and 1030Z images
with remapped VIIRS M13 SDR

0850Z image

C HMS GOES Imagery Animation and Drawing Utility - BACKUP Mode SlEIE]
13 8
erea | [ chanel Select | I I Start Zoom In | [ Prot botspots | [ 2w |
Plot States | Poer Plants | F/5 ondoff | Last day FIRES | Stop Zoom Out, [ color Tales | [ Evese |
[ HYSPLIT Foints | [ Channel List |

Plot Counties I False Detects | Fire onfoff | Smoke ondoff | RAdvance 1 Frame I Full View |
Set Cursor | Save Analysisz I
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eadiness: STAR Smoke Analysis
system (IDEA)

Fires currently burning
(image from August 11t)

e User acceptance of product:

— IDEA (Infusing satellite Data into Environmental
Applications) system and ASDA (Automated

Smoke Detection and tracking Algorithm) have g ‘r‘""?:::l (@) % (<)
been using VIIRS hot spots generated from DB orideins _
data since March 2013. NDE products will also be ey e MBDIS (mnia WEABRA

used when available operationally.

—  GBBEPx (Global Biomass Burning Emissions S CONUS True Color (RGB) and Aerosol Images

Product — Extended) will also use the product

detection RS RGB and EDR AOT high quality 20140811
Select AOT & Quality

* Preparation:

— Alreadyin use in real time since March 2013

EDR High & Medmm
 High
1P High *

1P High & Degraded

e Usage of products:

— Air quality forecasters use the IDEA system in
their daily forecasting. This website gets more
than one million hits each year.

— NWS Alaska and Western regions will use ASDA
smoke plumes for incident monitoring and
containment activities. Through new fire and
smoke initiative

RGR Opacity
AOD Opacity
Toggle Dust Mask

Togghe County

—  GBBEPx using fire detection and FRP will generate
emissions that will be used by NCEP’s global
aerosol model

i
Wnited!s

http://www.star.nesdis.noaa.gov/smcd/spb/aqS/3



Conclusion

 Based on the available analysis results, the Active Fire
team recommends the promotion of the Suomi NPP IDPS
Active Fires ARP to Validated 1 maturity status with an
effectivity date of August 13, 2014.

— The effectivity date corresponds to the Transition to Operations
of IDPS Mx8.5, which includes the implementation of 474-CCR-
14-1667: VIIRS SDR Multiple Issues/Quality Flags & Calibration
(ADRs 7110, 7111, 7112, 7227, 7313, 7448, 7449)

— The team will continue systematic monitoring of product
qguality and will report any issues found immediately.

e The Suomi NPP Active Fire ARP was declared
Operational by the NESDIS Satellite Products and

Services Review Board (SPSRB)
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Path Forward

 An automated long-term monitoring system is
being set up at STAR for quality monitoring and
reactive maintenance of the Suomi NPP Active Fire
product

e A processing code is available to generate a
product that meets the JPSS 1 requirements is
available

— Developed as part of a NASA Science Team effort
— Implemented at STAR

— NOAA implementation details are being worked on
— CDRis planned for October 2014

e Continuing efforts towards rigorous validation
using independent reference data
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IDPS operational run
Unpacked from HDF5:

AVAFO* (AF EDR)

IICMO* (CM IP)

Plotted with IDL from binaries:
VIIRS-AF-EDR

VIIRS-CM-IP

Output from replacement code
Plotted with hdfview from HDF4
“fire mask” field

See next slide for comparison of fire
pixels



Yellow — fires
Grey - clouds
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Replacement code
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sing Coincident Airborne Reference Data

Prescribed Fire Combustion and Atmospheric Dynamics Research

(RxCadre) experiment at Eglin Air Force Base/FL
1-15 Nov 2012
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lgorithm Validation Using Airborne
e mask replacement code) Input Data

Grassland fire 10 Nov 2012
(=16ha flaming/smoldering; 150MW)

VIIRS 18:47:22 UTC VIIRS 18:47:22 UTC

Cloud pixel

WASP 18:45:28-18:46:04 UTC WASP 18:48:55-18:49:22 UTC

Fire pixel

Land pixel 59




Algorithm Validation Using Airborne
ire mask replacement code) Input Data

Pine forest understory fire 11 Nov 2012

| (=28ha flaming/smoldering; 236MW)

VIIRS 18:28:34 UTC | VIIRS 18:28:34 UTC
WASP 18:25:39-18:26:06 UTC Cloudpiel  \WASP 18:29:30-18:30:06 UTC

Fire pixel

Land pixel




lgorithm Validation Using Airborne
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Grassland fire 04 Nov 2012

VIIRS 18:59:54 UTC
WASP 19:03:05-19:03:44 UTC

Cloud pixel

Fire pixel
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Land pixel

VIIRS 18:59:54 UTC
WASP 18:58:55-18:59:43 UTC
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