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How many VIIRS spectral band collect
low light imaging data? Five!

1. Day/night band (DNB) signal intensification
detects faint radiant emissions in the visible and
near infrared.

2. Daytime channels at night — enabling the
detection of radiant emissions that are obscured
by reflected sunlight.
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Basra Gas Flares, Iraq - July 17, 2012

VIIRS low light
imaging at night:
DNB detects
electric lighting,
fires and flares.
M7,8 & 10 detect
combustion
sources.




Three global product lines
https://ngdc.noaa.gov/eog/viirs/index.html

VIIRS boat detections (VBD): Offshore detections of lights used by
fishery agencies. Expanded to global in May, 2017. JPSS proving
ground project (FY15-17). Four hour temporal latency.
https://ngdc.noaa.gov/eog/viirs/download_boat.html

VIIRS nightfire (VNF): Multispectral detections of fires, flares and
other IR emitters. Used for annual surveys of gas flare locations and
flared gas volumes. JPSS proving ground project (FY12-14). NASA
carbon monitoring system (FY16-18). Four hour temporal latency.
https://ngdc.noaa.gov/eog/viirs/download_viirs_fire.html

VIIRS nighttime lights (VNL): Global annual average radiances
filtered to remove sunlit, moonlit, and cloudy observations.
Additional filtering to remove lightning, fires, aurora, and
background noise. NASA VIIRS Science Team (FY15-17). Widely
used in the sciences, social sciences, and development tracking
communities. https://ngdc.noaa.gov/eog/viirs/download_dnb_composites.html
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Algorithms run on images, output points, vast
data volume reduction
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VIIRS Nightfire (VNF)

A multispectral global fire product
Makes use of near-infrared and shortwave infrared data.

What is different from other global fire products?

— Five independent IR source detection algorithms:
e M7,8,10 & 11 mean plus x std. devs.
e M12-M13 in the midwave infrared

— Dual Planck curve fitting (background and hot source) followed by
calculations using physical laws

— Temperature calculation based on Wien’s Displacement Law
— Source area estimation based on Planck’s Law
— Radiant heat (W/m2) calculated using the Stefan-Boltzmann Law

Nightly global data are available at:
http://ngdc.noaa.gov/eog/viirs/download_viirs_fire.html

Global gas flaring data are available at:
http://www.ngdc.noaa.gov/eog/viirs/download_global flare.html



Why Multispectral?

Combustion parameters:

ID=VNF_npp_d20140426_t0800568_e0806372_b12924_x0922946W_y196042N_I2716_52045_v21
Lat=19.604204 Lon=-92 294524 deg. Time=2014/04/26 08:06:32 O e
Temperature source=1730 deg. K Temperature background=291 deg. K

Radiant heat intensity=16.63 Wim2 Radiant heat=13.18 MW

Source footprint=25.96 m2
Methane equivalent=0.356 m3als CO2 equivalent=651.983 g/s
Cloud state=clear Atmosphere corrected=no

IR zource radiance
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Daily files are in csv and kmz formats .



Annual summaries of gas flare locations and gas flare

volume estimates are available at:
https://ngdc.noaa.gov/eog/viirs/download_global flare.html
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VIIRS Nighttime Lights (VNL)

 Raw cloud-free composite: Average DNB
radiance filtered to remove sunlit, moonlit
cloudy, and lightning.

e Qutlier removal to filter out the biomass
burning and most of the aurora
contamination.

* VIIRS nighttime lights: Filtered to remove
background noise and manual editing to
removed remaining aurora features.
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VIIRS Nighttime Lights (VNL)

Raw cloud-free composite Outlier removed Nighttime lights
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Power instability in India
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Does DNB detect IR sources unseen by M bands? Yes!
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Future Plans

Continue global product generation for VNL, VNF and
VBD.

R&D on separating flaming from smoldering in VNF
(JPSS proving ground project).

Develop a DNB fire product to augment VNF.

Develop a DNB road product for use in rating
infrastructure connectivity between urban centers.

Develop an annual power stability index with monthly
near real time updates.

Develop alert system for power outages.
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