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Attitude error (~16:04 UTC 25 March 2016) causes shift in
several scans relative to nominal swath
DNB image shown here (similar for all SDRs)

GIRA



This error is not as noticeable in the EDRs (NCC shown
here) because the scan edges fall outside the pre-defined
Ground Track Mercator (GTM) grid. But, it does introduce

@l RA other errors...




Monitoring Artifacts

Artifacts in the EDR due to attitude error

FILL VALUE LEGEND
VI5BO data array
16:04:10.2 UTC [ .
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Pixel deletions in an EDR!
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Discontinuities between scans still appear in EDR
when mapped to Earth; due to attitude error
I-5 EDR shown here
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Demonstrating VIIRS:
The VIIRS Imagery Team Blog

Self-nominated “Best Blog in the
World” demonstrates the wide- g g
ranging application of VIIRS . South Indian Ocean
imagery 5
Natural Color RGB shows
extensive river flooding in
Western Russia (April 2013)
True Color RGB shows “super-
smog” over India (Nov-Dec
2015)

Fire Temperature RGB shows

massive fires over Northwest
Territories, Canada (July 2014)

Day/Night Band detects dust
storm over Iraq (August 2015)

Heard Island as seen by VIIRS
Natural Color (27 October 2012)
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Demonstrating VIIRS at high-latitudes:
“Seeing the Light” Blog

e The “Seeing the Light: VIIRS in
the Arctic” blog is geared toward
high-latitude users of satellite
imagery

e Day/Night Band for ship tracking;
“50 Years of Victory” carries the
Olympic torch to the North Pole

e Day/Night Band for ice
monitoring; N-ICE field
experiment (Jan-Feb 2015)

e Demonstrating VIIRS for fires in
Alaska (June 2015)

e Optical ghosts caused by lower
orbiting satellites seen by the
Day/Night Band (4 May 2016)

* Massive landslide in Glacier Bay M-13 (4 0 um)
National Park, Alaska seen by :

VIIRS (June 2016)

@l RA http://rammb.cira.colostate.edu/projects/alaska/blog/
: 4 7
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Can you tell what is cloud and
what is snow in the True Color
RGB (M-3, M-4, M-5)?

EUMETSAT Natural Color RGB (M-
5, M-7, M-10) discriminates low
clouds from snow and ice

Variation of EUMETSAT Snow
RGB (M-11, M-10, M-7) highlights
snow in pink/red

Snow RGB from Météo France
produced upon request from UK
Met Office (M-7 through M-11)

CIRA’s Snow/Cloud Discriminator
(uses up to 11 bands) keeps snow
white and highlights low, mid and
high clouds

18:12 UTC 24 January 2016
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* We continue to develop the Nighttime Snow/Cloud Discriminator product using the
Day/Night Band to aid snow/ice discrimination on those long Arctic winter nights

* Blending this product with the Daytime Snow/Cloud Discriminator allows for snow/ice
discrimination around-the-clock and across the terminator, extending its use
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* CIRA’s Geocolor product combines
True Color imagery during the day
with a low cloud/fog product at night

* The high-resolution City Lights Mask
(Chris Elvidge/Kim Baugh, NCEI) now
replaces the old OLS artificial lights
mask to improve the appearance at
night

* Example of a combined polar-geo
product that is popular with
forecasters
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Improving DNB/NCC Display

_ N _ ~ “Raw” SDR radiance Lunar irradiance -> reflectance
The DNB is sensitive to radiance o %9 e s

values spanning 8 orders-of- o “ Qi
magnitude, which makes display of
the imagery difficult

Lunar irradiance modeling (Miller et
al. 2012) provides quantitative
reflectance calculations useful for
nighttime cloud property retrievals
(Walther et al. 2013) and improving
imagery when moonlight is available

“ERF-Dynamic Scaling” algorithm
(Seaman and Miller 2015) provides
nearly-constant contrast imagery
from DNB SDRs day and night
around the globe
» Now implemented in CSPP
and available in Alaska WFOs
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“Auto Contrast” for the Near
Constant Contrast (NCC) EDR and
DNB imagery not yet implemented in
AWIPS due to coding freeze
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Fires in the DNB SDR

B ¢ Without Terrain Correction

DNB images of the Rim Fire (2013) G e » > ;
in California suffer the same I .
problem as the current NCC EDR.
This is due to a lack of terrain-
correction.

Terrain-correction was added to
GDNBO files beginning in May
2014.

Do the fires move? Or does the ground move?
Answer: Both! The NCC EDR is not terrain corrected.
This makes the ground appear to move, and impacts

@l RA the apparent motion of the fires. .
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‘Animation of VIIRS Natural
Color RGB images (-1, I-2, |-3)
.shQW|ng flooding advancing
alpng the S. PIatte River (2013)

The River Ice and Flooding Product (Sanmei Li, GMU)
would not be very useful if it was made with the EDRs!




 CIRA VIIRS images have been

delivered to a variety of
standard media and social
media outlets

The Weather Channel
CNN
BBC

WagTV (producer of shows
for Discovery and Science
Channel)

Washington Post/ Capital
Weather Gang

@NOAASatellites on
Twitter

And many more...
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= For the User Community

. An ALASKA DIRECT BH‘_!]M]CAST QUICK Bl!l[]ES
o Imagery EDR User’s Gu|de ‘VGINH The 3.74 um “Fog and Fire” Band
for all users OVERVIEW

The 3.74 pm channel is in the mid-wave portion of the infrared spectrum and has utility in identifying areas of fog
and low stratus when combined with longwave infrared imagery and also in identifying wildfires when used as a

— Guide to using VIIRS s ore e
E D RS ad nd d |ffe rences FINDING FOG WITH THE 3.74 ym CHANNEL

The three images below are from a VIIRS pass at 1128Z on September 3, 2015, over Alaska’s North Slope; a star has

H h S D R heen placed over Bamow for reference. At 11272 WSO Barmow took a SPECI observation indicating a ceiling of 300 ft
W I t S vertical visibility and ¥ mile visibility in mist. The stand-alone 3.74 pm image at top does not offer enough contrast
or detail to allow an accurate analysis of the siratus and fog. The low clouds appear much more distinet in the Day
Night Band image at middle. Note the sharp line running across the Day Night Band from the upper left to the middle

right of the image—the area northeast of this line is illuminated by daylight, and consequently a different processing
scheme must be used in that area. At botiom is the

. L4 ‘A’ traditional “fog product” highlighting the difference in
. Qu I C k G u I d e S fo r brightness temperatures beiween the 11 um longwave
IR and the 3.74 ym channel, and here the low clouds

fo re C a St e rS and fog are easier to identify.
NCC in AWIPS

— Contributed to several
GINA Quick Guides

— More to come!

The channel differencing approach (bottom image)
works because liquid water cloud droplets, even super-
cooled droplets, exhibit different emissivity at 11 pm
and 3.74 pm. Areas with large differences in brightness
temperature in this product are thus assumed to be
covered by low stratus or fog.

‘Weaknesses of the channel differencing product
include vulnerability to blockage by higher clouds
above the siratus and fog, as well as a resfriction to the
hours of darkness. Mote how the fog product at bottom
includes no data over the area covered by sunshine in
the Day Night Band. The 3.74 um channel, while stil
being in the infrared, is of a short enough wavelength
that any sunshine reflecting off of clouds overwhelms
the emissivity signal at 3.74 pm, with the result that
the channel differencing is overly noisy and unusable
during daylight hours.

ADDITIONAL REFERENCES
entry from CIRA ab 74 g vavelengths used o detect fires in Alaska: hitp:iframmb._cira.colostate edu/
ialaskal blogfindex.pl gorizedithe-land-of-10000-fires/!

dvanced Baseline Imager (4B1). ABI Band 7 is centered i bt
nds-quick-info_htmi
ska.edu | Car Dierking: ierking@alaska.edu | GIN aff: www.gina.alaska edu/people
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Summary

 Many active projects at CIRA utilize VIIRS
— Imagery EDR Team efforts
— Blogs
— Near-real time imagery
— Education and Outreach
— Multi-spectral applications
— Demonstrating GOES-R capabilities
— Geocolor using DNB
— Fire Temperature RGB, Snow/Cloud Discriminator, etc.
— Day/Night Band applications
— JPSS Satellite Liaison (see Jorel Torres’ presentation)
— Training (User’s Guide, Quick Guides, etc.)
— Tropical Cyclone research (see Galina Chirokova’s presentation)

* Monitoring imagery is ongoing
— Artifacts inherited from the SDRs are rare

* For the future:
— Day/Night Band on JPSS-1 will have artifacts
— Terrain correction for the EDR geolocation
— Make EDRs from all 16 M-bands
— Make M-band EDRs more readily available

Connecting Models and Observations
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Resources

Near-realtime imagery products: JPSS Imagery and Visualization Team blog:

Suomi NPP

Please see the NPP VIRS Imagery and Visualizati

@ l ) Regional and Mesoscala
Gonpera il b Rsearchin e Mcsghers

Meteosology. Branch

@ Tropical
@ GOES-West / GOES-East

NOAA Satellites and Information V\/V

National Environmental Satellite, Data, and Information Service

& GOES-R Proving Ground

ind then on thelr new pages:

http://rammb.cira.colostate.edu/ramsdis/online/npp_viirs.asp http://rammb.cira.colostate.edu/projects/npp/blog/

High-latitude applications of VIIRS Imagery: VISIT Training Blog:

VISIT: Meteorological Interpretation Blog

s A
d NOAA Satellites and Information VVV
¥ OSCaM National Environmental Satellite, Data, and Information Service
Cocperatv Instf.te for Research in the Aimosphirs Mataoralogy. Branch -

http://rammb.cira.colostate.edu/projects/alaska/blog/ http://rammb.cira.colostate.edu/training/visit/blog/

18

Connecting Models and Observations



Mt. Logan

(6050 m MSL)

Mt. St. Elias
(5489 m MSL)

UTC




Mt. Logan
(6050 m MSL)

Mt. St. Elias
(5489 m MSL)

i

2014/01/25 21:13 UTC
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* Through the use of a City Lights Mask (Chris
Elvidge/Kim Baugh, NCEI) we can better
guantify where fires were detected by the
Day/Night Band in the Ft. McMurray Fire

* A hot spot mask applied to M-13 shows where
the Day/Night Band detected light emissions
from fires that were difficult to detect in M-13

P_q\_/lof eruption

09:37 UTC 6 May 2016

* The eruption of the Pavlof volcano in Alaska
was seen by M-13

* An RGB composite using the Day/Night Band
better highlights the ash plume

13:25 UTC 28 March 2016 21
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