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Requirements and Production Status
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OBJECTIVE

a. Horizontal Cell Size

1. Nadir

2. Worst case

b. Horizontal Reporting Interval
c. Horizontal Coverage

d. Mapping Uncertainty, 3 sigma
e. Measurement Range

. Fire Radiative Rower (FRP)

. Sub-pixel Average Temperature of Active Fire

w NP

. Sub-pixel Area of Active Fire

f. Measurement Uncertainty

1. Fire Radiative Rower (FRP)

2. Sub-pixel Average Temperature of Active Fire
3. Sub-pixel Area of Active Fire

g. Refresh
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Level 2 product
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Fires in Western US

VIIRS 750m FRP

August 20, 2018 ~20:40 UTC
NOAA-20 - daytime




Fires in Western US

VIIRS 750m FRP

August 20, 2018 ~21:30 UTC
Suomi NPP - daytime




Fire in Latvia

VIIRS 750m FRP

August 1, 2018 ~10:40 UTC
Suomi NPP - daytime
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Fire in Estonia

VIIRS 750m FRP

August 9, 2018 ~10:40 UTC
NOAA-20 - daytime
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Algorithm
QA Mask

8-bit
unsigned

intW

32-bit
unsigned
integer

750m VIIRS NDE Product content

Output  [Type  |Descripion e | Descripton

Missing — 0
Scan-1
Other —2
Water -3

Cloud -4
No Fire—5

Unknown — 6

Fire Low -7

Fire Medium — 8

Fire High—9

Details in Table 1-5

Missing input data
On-board bowtie deletion
Not processed (obsolete)
Pixel classified as non-fire
water

Pixel classified as cloudy
Pixel classified as non-fire
land

Pixel with no valid
background pixels

Fire pixel with confidence
strictly less than 20% fire

Fire pixel with confidence
between 20% and 80%

Fire pixel with confidence
greater than or equal to
80%

LS Surface Type (water=0, coastal=1, land=2)
_ EDR ground bowtie deletion zone (0O=false, 1=true) <+——
_ Atmospheric correction performed (0=false, 1=true)
VR Day/Night (daytime = 1, nighttime = 0)
_ Potential fire (O=false, 1=true)

[ spare

7-10 Background window size parameter

Fire Test 1 valid (O - No, 1 - Yes)

_ Fire Test 2 valid (O - No, 1 - Yes)

_ Fire Test 3 valid (O - No, 1 - Yes)

_ Fire Test 4 valid (O - No, 1 - Yes)

_ Fire Test 5 valid (O - No, 1 - Yes)

_ Fire Test 6 valid (O - No, 1 - Yes)

spare

FII Adjacent clouds (0/1)

FPI Adjacent water (0/1)

FPPEERT sun Glint Level (0-3)

_ Sun Glint rejection

_ False Alarm (excessive rejection of legitimate background pixels)
_ False Alarm (rejection of land pixel due to water background)

Amazon forest-clearing rejection test

_ False alarm (rejection of water pixel due to land or coastal background)
EXETRI soare

New information has been added on bow tie deletion.
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Number of fires

Suomi NPP vs. NOAA-20 global fire statistics
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Suomi NPP vs. NOAA-20 global fire statistics

M-band AF product, Global  [*—** S-NPP
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NOAA-20

Suomi NPP vs. NOAA-20: 750m

Mean FRP (MW), 2.0deg grid, Jan 19 - Apr 16 Total FRP (MW), 2.0deg grid, Jan 19 - Apr 16

[ T TTTT
1111
T TTTTIT
LIl

|
I
|

| 1 ll|I|J|
[ IIIIII|

[ llIIIJ|

11 JJIlIIl
11 JJIlIIl

NOAA-20

T IIIIII|
L1 IIlIlJl

T IIIIII|
L1 IIlIlJl

I IIIIIII|
| JJIIIII|
I IIIIIII|

[ IIIIII|

| lJllIII‘ | lJIlIII‘ | llIJIIII | llIJIII‘ L it 100 | lJllIII‘ | lJIlIII‘ | llIJIIII | llIJIII‘ L L
10° 10' 10° 10° 10* 10° 10 10' 10° 10° 10* 10°
S—NPP S—NPP

Good agreement. No “perfect” agreement is expected



M-band vs. I-band detection rates

» Detection rates relative to the experimental 375m I/M “hybrid” product as a function of the number
of I-band resolution detections within the M-band pixel footprint

* Frequency of M-band detections without a single I-band detection were used as a proxy for
commission errors

 Increase of detection rates with increasing number of I-band detections
» Good consistency of detection rates between Suomi NPP and NOAA-20

« Significant differences between daytime and nighttime detection rates, indicating a more
conservative performance of the nighttime M-band algorithm

Suomi NPP and NOAA-20 detection, daytime Suomi NPP and NOAA-20 detection, nighttime
March 1-11 and 16-28, 2018 March 1-11 and 16-28, 2018

Daytime (left) and 1 S 1
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Carr fire, California, July 23,
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Carr Fire in California

as seen by Suomi NPP
VIIRS and GOES-16 ABI

First detection by Suomi NPP VIIRS at 20:14 UTC

First detection by GOES-16 at 20:37 UTC

GOES-16 filled in the gap and detection the fast e e - : | | st S ’f (2
growth of the fire = S {‘g?’f
NOAA-20 VIIRS detected again at 21:04 UTC as a _ Eon = - :
larger fire & e
GOES-16 continued monitoring the growth of e S e Ty . “a
the fire complex - ‘ SR,

Suomi NPP detected again at 21:55 UTC G l 6 2 O 1 8 0 72 3 2 0 0 2_:.{-'. >
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VIIRS FRP in Rapid Refresh (RAP) - Smoke

https://rapidrefresh.noaa.gov/RAPsmoke/

RAP-SMOKE 2018-08-19 00 UTC 48h fcst - Experimental Valid 08/21/2018 00:00 UTC RAP-SMOKE 2018-09-01 12 UTC 12h fest - Experimental Valid 09/02/2018 00:00 UTC
Near-Surface Smoke ( w Vertically Integrated Smoke (mg/m*)
A, & jiniiu 24 e - : O
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VIIRS FRP in elDEA

https://www.star.nesdis.noaa.gov/smcd/spb/aqg/eidea/

VIIRS RGB 20180820 VIIRS RGB 20180821
Smoke mask. FRP (MW) P, (ug/m’) A1 Smoke mask. FRP (MW) M, (ug/m’) A01
0 10 pL 1000 1500 00 02 04 08 08 10 0 10 pL 1000 1500 00 02 04 08 08 10
0 20 40 60 80 100 0 20 40 60 80 100

T

elDEA: enhanced Infusing satellite Data into Environmental Applications



High Resolution Rapid Refresh(HRRR) - Smoke

https://rapidrefresh.noaa.gov/hrrr/HRRRsmoke/

HRRR-SMOKE 2018-08-15 06 UTC - EXPERIMENTAL HRRR-SMOKE 2018-08-15 06 UTC 10h fcst - EXPERIMENTAL  Valid, 08/15/2018 16:00 UTC
Near-Surface Smoke (1g/m” ), 10m Wind (kt)

)
FRVANE 7 A BN

Fire Radiative Power 10-hour forecast of Near-Surface Smoke

Now VIIRS FRP data from both Suomi NPP and NOAA-20!



forecasts

HRRAX 08/15/2018 (06:00) 10h fcst - Experimental

(06:00) 10h fest - EXPERIMENTAL  Valid 08/15/2018 16:00 UTC
Sfc Visibility (mi)
g -

‘tal NWP system with smoke

Visibility is an important forecast product (traffic,
aviation...)




Verification of the surface visibility forecasts
over the western US

CSI (Critical Success Index), (visibility < 10 mi), forecast length: 12h, average over the domain
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CSl= X/(X+Y+Z) X- true alarm, Y- miss, Z- false alarm
CSl is an indicator of warning skill used in weather forecasting




Summary and conclusions

Both Suomi NPP and NOAA-20 750m VIIRS active fire products are
operational

Testing / evaluation / transition to operations of the 375m |/M-band
product is ongoing

The two-satellite configuration provides improved coverage

The VIIRS active fire product has been used successfully in particular
for smoke and air quality monitoring and forecasting

Work is ongoing towards a multi-sensor integrated observing system

— Synergistic use of JPSS and GOES-R data
— Enterprise algorithms for consistency and improved processing efficiency

— Sentiel-3 SLSTR and EPS-SG METimage are critical for mid-morning polar
observations



For more information visit

NOAA JPSS at https://www.jpss.noaa.gov/
STAR JPSS at https://www.star.nesdis.noaa.gov/jpss/

Active Fire product info at
https://www.star.nesdis.noaa.gov/jpss/fires.php

NOAA’s Comprehensive Comprehensive Large Array-data
Stewardship System (CLASS) at
https://www.bou.class.noaa.gov/saa/products/welcome

(4-5? UNIVERSITY OF

MARYLAND



https://www.jpss.noaa.gov/
https://www.star.nesdis.noaa.gov/jpss/
https://www.star.nesdis.noaa.gov/jpss/fires.php
https://www.bou.class.noaa.gov/saa/products/welcome
http://viirsfire.geog.umd.edu/
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