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1. There is a relatively new (2012) satellite sensor
which detects low-level visible light - the VIIRS Day/

L o Night Band (DNB)
>
e e #  2.1developed a data processing system to create ’
fou are here « - = cloud-cleared, monthly, global composite imagery

from DNB sensor data. :

3. McIDAS-V played a key role in the dev.elopment of

this semi-automated data processing system.
~ e s
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4.1 believe this data can become the basis for

i - valuable models, applications, and support toolsto -
% : address sustainability, climate, and human health o * -
e R challenges going forward. . S S
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seeing city lights at night. " 5,
- Elvidge, et al., 1997

"Unanticipated Consequence"-of
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Data Sources:
Formulas
P VIIRS 2015-08-20 22:55:

Fields

McIDAS-V - Data Explorer

| Data Sources m Fie elect (@ Layer Controls

@, Displays
VIIRS-MOD-GEO-TC_All/Latitude Imagery
VIIRS-MOD-CEO-TC_All/Longitude Image Display

VIIRS-MOD-GEO-TC_All/QF2_VIIRSSDRGEO Image Display Over Topoaraphy

VIIRS-MOD-GEO-TC_All/SatelliteAzimuthAngle Image Sequence Display
VIIRS-MOD-GEO-TC_All/SatelliteRange 3 Color (RGB) Image

VIIRS-MOD-GEO-TC_All/SatelliteZenithAngle 3 Color (RGB) Image over topography

VIIRS-MOD-GEO-TC_All/SolarAzimuthAngle MultiSpectral Display
VIIRS-MOD-GEO-TC_All/SolarZenithAngle ProfileAlongTrack Display
VIIRS-CM-IP_All/QF1_Cloud_Mask_Quality_Pixel
VIIRS-CM-IP_AIl/QF1_Cloud_Detection_and_Confidence_Pixel
VIRS-CM-IP_All/QF1_DayNight_Pixel
VIIRS-CM-IP_AIl/QF1_Snowlce_Surface_Pixel
VIIRS-CM-IP_AIll/QF1_Sun_Glint_Pixel
VIIRS-CM-IP_AIll/QF2_LandWater_Background_Pixel
VIIRS-CM-IP_AIl/QF2_Shadow_Detected_Pixel
VIIRS-CM-IP_AIll/QF2_Non_Cloud_Obstruction
VIIRS-CM-IP_AIll/QF2_Fire_Detected

VIIRS-CM-IP_All/QF2_Cirrus

VIRS-CM-IP_AIll/QF2_Cirrus_IR
VIRS-CM-IP_AIl/QF3_IR_Threshold_Cloud_Test_BTM15
VIIRS-CM-IP_AIl/QF3_High_Cloud
VIIRS-CM-IP_AIl/QF3_IR_Temperature_Difference_Test_BTM14-BTM
VIIRS-CM-IP_AIl/QF3_Temperature_Difference_Test_ BTM15-BTM12
VIIRS-CM-IP_AIl/QF3_Temperature_Difference_Test BTM12-BTM13
VIIRS-CM-IP_AIll/QF3_Visible_Reflectance_Test_RM5
VIIRS-CM-IP_AIl/QF3_Visible_Reflectance_Test_RM7
VIRS-CM-IP_AIl/QF3_Visible_Ratio_Test_ RM7RM5
VIIRS-CM-IP_AIl/QF4_Adjacent_Pixel_Cloud_Confidence_Pixel
VIIRS-CM-IP_All/QF4_Conifer_Boreal_Forest
VIIRS-CM-IP_AIl/QF4_Spatial_Uniformity_Test_Pixel_passed_the_Spat
VIIRS-CM-IP_All/QF4_Dust_Candidate
VIIRS-CM-IP_AIll/QF4_Smoke_Candidate
VIIRS-CM-IP_AIll/QF4_Dust_or_Volcanic_Ash_is_present

VIIRS-CM-IP_AIl/QF6_Cloud_Phase Stride:

VIIRS-CM-IP All/OF6 Thin Cirrus Present

Create Display

Full Extent
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View
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2 ™ Default

North & Central America
World Political Boundaries
World Coastlines

B ¥ Imagery
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VIIRS-CH-IP_AI1/0FL_Cloud_Detection_and.Tonfidence_Pixe |52015-98=20, 225564
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| Data Sources ) i Layer Controls

Data Sources: Fields @, Displays
Formulas VIIRS-CM-IP_All/QF1_Cloud_Mask_Quality_Pixel Imagery

» VIIRS 2015-08-20 22:55° VIIRS-CM-IP_All/QF1_Cloud_Detection_and_Confidence_Pixel
VIIRS-CM-IP_All/QF1_DayNight_Pixel Image Display Over Topography
VIIRS-CM-IP_All/QF1_Snowlce_Surface_Pixel Image Sequence Display
VIIRS-CM-IP_AIlI/QF1_Sun_Glint_Pixel 3 Color (RGB) Image
VIIRS-CM-IP_All/QF2_LandWater_Background_Pixel 3 Color (RGB) Image over topography
VIIRS-CM-IP_All/QF2_Shadow_Detected_Pixel MultiSpectral Display
VIIRS-CM-IP_AIll/QF2_Non_Cloud_Obstruction ProfileAlongTrack Display
VIIRS-CM-IP_All/QF2_Fire_Detected
VIIRS-CM-IP_AIl/QF2_Cirrus
VIIRS-CM-IP_AIll/QF2_Cirrus_IR
VIIRS-CM-IP_AIll/QF3_IR_Threshold_Cloud_Test_BTM15
VIIRS-CM-IP_AIlI/QF3_High_Cloud
VIIRS-CM-IP_AIlI/QF3_IR_Temperature_Difference_Test_BTM14-BTM
VIIRS-CM-IP_AIll/QF3_Temperature_Difference_Test BTM15-BTM12
VIIRS-CM-IP_All/QF3_Temperature_Difference_Test BTM12-BTM13
VIIRS-CM=IP_All/QF3_Visible_Reflectance_Test_RM5
VIIRS-CM-IP_AlI/QF3_Visible_Reflectance_Test_RM7
VIIRS-CM-IP_AIll/QF3_Visible_Ratio_Test_ RM7RM5
VIIRS-CM-IP_All/QF4_Adjacent_Pixel_Cloud_Confidence_Pixel
VIIRS-CM-IP_AIll/QF4_Conifer_Boreal_Forest
VIIRS-CM-IP_AIl/QF4_Spatial_Uniformity_Test_Pixel_passed_the_Spat
VIIRS-CM-IP_All/QF4_Dust_Candidate
VIIRS-CM-IP_AIll/QF4_Smoke_Candidate
VIIRS-CM-IP_AIll/QF4_Dust_or_Volcanic_Ash_is_present
VIIRS-CM-IP_All/QF6_Cloud_Phase
VIIRS-CM-IP_All/QF6&_Thin_Cirrus_Present
VIIRS-CM-IP_AIll/QF6_Ephemeral_Water_Detected
VIIRS-CM-IP_All/QF6_Degraded_TOC_NDVI
VIIRS-CM-IP_All/QF6_Degraded_Sun_Clint_in_Pixel
VIIRS-CM-IP_All/QF6_Degraded_Polar_Night
VIIRS-MOD-GEO-TC_AIll/QF2_Invalid_Input_Data
VIIRS-MOD-CEO-TC_AIll/QF2_Bad_Pointing
VIIRS-MOD-GEO-TC_AIl/QF2_Bad_Terrain Stride: Full Extent
VIIRS-MOD-GEO-TC_All/QF2_Invalid_Solar_Angles

Create Display




{ McIDAS-V
File Edit Display Tools History Bundles Window Help

“-.:’ — i N & | (G O =3 Current WX

untitled =

_ o s Legend
View Projections Panel 1 2015-08-20 22:55:08Z [} 4 40 p| I © Maps
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Memory: 563/870/5916 MB |Latitude: 33.1 Longitude: 39.1 Altitude: 7622.9 m
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VITRS-UNB=SOR_AI1/Radignce 2014-09-28702¢ 101057
Memory: 170/391/455 MB |Latitude‘. 62.6 Longitude: 18.5 Altitude: 6236.9 m
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Four study regions:
1. United States

2. Euopean Union
3. China

4. India
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DNB vs. Population - European Union, 2014
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U.S. Per Capita Carbon Emission Estimates from DNB,
units of metric tons, 2014-2015
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Oil and Gas Extraction
- Change Detection
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Bakken Formation
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Bakken flaring: . .
- Loasely regulated a g
300 million cubic feet Aday in 2014 -
Close to 5% of rotal ND emergy production

Change Map, Area Lit in 2014 Only

2014 DNB A 7
NO‘?E' AR \l;orﬁlfﬁon "’"“‘“ f L Change Map, Area Lit in 2015 Orlly
\ " 8% Decrease Lights and Flaring

"The public health co-benefits of
cleaner energy far outweigh the costs,
on average $170 per ton of CO2"
- Patz and Holloway, 2013 ., -
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- 300 million cubic feet / day in-2014
- Close to 5% of total {VD enefgy production
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--.Bakken flaring:
- Loosely regulaited
- 300 million cubic feet / day in-2014
- Close to 5% of total {VD enefgy production
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Change Map, Area Lit in 2014 Only
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Change Map, Area Lit in 2015 Ohly
8% Décrease Lights and Flaring




Change Map, Area Litin 2014 Only

Change Map, Area Lit in 2015 Only
16% Decrease Lights and Flaring







Change Map, Area Lit in 2014 Only

Change Map, Area Litin 2015 Only
16% Deécrease Lights and Flaring
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Additional Social Science -
~ applications of change
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Syria Chdnge Map
Red: Lighting,present in
2014 but ABSENT in 2015
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1. Public Awareness
2+Education
3. MRV Support Tools




" CIMSS Climate Data Portal |

.. http://www.ssec.wisc.edu/cdp/main

RealEarth

g k- RealEarth Mobile App

Product:
VIIRS: DNB ClearView




Example Animations:

httop://www. _Wisc.

~tommyj/data/

ngkok animation.gif

http://www.ssec.wisc.edu/
~tommyj kor nimation.gif




