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Outline 
• ABI (Advanced Baseline Imager) 

– Spectral 
– Spatial 
– Temporal  

• GOES-14 SRSOR (2012 and 2013 and 2014) 

• Scan Modes 
– Flex mode and Continuous Full Disk 
– Exploratory Scan Modes 

• References 
• Summary 
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Lockheed Martin 



ABI bands 1-6 
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Presenter
Presentation Notes
Final column added: heritage. The ABI band 1 was suggested by Dr. Fred Mosher at a GOES Users' Conference. 
The ABI band 3 was suggested by the late Dr. C. Rao (of the then ORA). 
Some of these bands have been shifted to more closely match those on the VIIRS. 



The ABI visible and near-IR bands have many uses. 
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Visible and near-IR channels on the ABI 

Sample use only, many other uses 

Presenter
Presentation Notes
Schmit, T. J., M. M. Gunshor, W. P. Menzel, J. J. Gurka, J. Li, and A. S. Bachmeier, 2005: Introducing the next-generation Advanced Baseline Imager on GOES-R. Bull. Amer. Meteor. Soc., 86, 1079-1096.




ABI bands 7-16 
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Presenter
Presentation Notes
The ABI band 10 was modified to better depict upper-level SO2. (G. Ellrod and others)
The ABI band 11 was suggested by Steve Ackerman (CIMSS), based on HIRS experience. 
The ABI band 13 was suggested by W. P. Menzel (then NOAA NESDIS). 



ABI has many more bands than the current operational GOES imagers.  
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The IR channels on the ABI 

Sample use only, many other uses 

Presenter
Presentation Notes
Schmit, T. J., M. M. Gunshor, W. P. Menzel, J. J. Gurka, J. Li, and A. S. Bachmeier, 2005: Introducing the next-generation Advanced Baseline Imager on GOES-R. Bull. Amer. Meteor. Soc., 86, 1079-1096.
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Presenter
Presentation Notes
As shown in mcidas-v
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These NWP model simulations were performed on the 'cobalt' supercomputer at 
the National Center for Supercomputing Applications at the University of Illinois.  
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25 ABI image (from MODIS) shows greater detail in structure of fog.  
GOES-10  4 minus 11 μm Difference 

Nocturnal Fog/Stratus Over the Northern Plains 

Presenter
Presentation Notes
Schmit, T. J., M. M. Gunshor, W. P. Menzel, J. J. Gurka, J. Li, and A. S. Bachmeier, 2005: Introducing the next-generation Advanced Baseline Imager on GOES-R. Bull. Amer. Meteor. Soc., 86, 1079-1096.
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Nocturnal Fog/Stratus Over the Northern Plains 

ABI image (from MODIS) shows greater detail in structure of fog.  
“ABI”   4 minus 11 μm Difference 

Presenter
Presentation Notes
Note the ABI (from MODIS) image is better spatial resolution and better signal-to-noise ratio then the GOES-10 imager. 
Schmit, T. J., M. M. Gunshor, W. P. Menzel, J. J. Gurka, J. Li, and A. S. Bachmeier, 2005: Introducing the next-generation Advanced Baseline Imager on GOES-R. Bull. Amer. Meteor. Soc., 86, 1079-1096.




GOES-12 and GOES-R ABI 
Simulation of Grand Prix Fire/Southern California 

 
GOES-12 

GOES-12 

GOES-R ABI 

GOES-R ABI 
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Presenter
Presentation Notes
Here are two different fires from J. Feltz of CIMSS (using mcidas-v).  What we can see is a more defined peak in the higher resolution data and it is easier to pick out individual hotspots.  In addition, the higher saturation temperature of the ABI allows us to see that the fire is around 370K.  ABI is simulated from MODIS. 



GOES-15: Sample “1-min” imagery 

Visible data from the GOES-15 NOAA Science Test, lead by Hillger and Schmit 

30-min 1-min 
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GOES-14 Super Rapid Scan Operations to Prepare for GOES-R 

• SRSOR (Super Rapid Scan Operations for 
GOES-R) from GOES-14 imager  
 

• Data between mid-August and 
September 24th and late October 2012; 
and two days in June and 12 days in 
mid-August, 2013; and mid-May (8-24), 
2014 
• http://cimss.ssec.wisc.edu/goes/srsor/GOE

S-14_SRSOR.html and  
• http://cimss.ssec.wisc.edu/goes/srsor2013

/GOES-14_SRSOR.html 
• http://cimss.ssec.wisc.edu/goes/srsor2014

/GOES-14_SRSOR.html 
 

• GOES-14 provided very unique data and 
offered a glimpse into the possibilities 
that will be provided by the ABI on 
GOES-R in one minute mesoscale 
imagery 
 

• Many phenomena were observed 
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GOES-14 visible image showing rapid convective development 

http://cimss.ssec.wisc.edu/goes/srsor/GOES-14_SRSOR.html
http://cimss.ssec.wisc.edu/goes/srsor/GOES-14_SRSOR.html
http://cimss.ssec.wisc.edu/goes/srsor2013/GOES-14_SRSOR.html
http://cimss.ssec.wisc.edu/goes/srsor2013/GOES-14_SRSOR.html
http://cimss.ssec.wisc.edu/goes/srsor2014/GOES-14_SRSOR.html
http://cimss.ssec.wisc.edu/goes/srsor2014/GOES-14_SRSOR.html
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Rate of temporal cooling 
in the longwave infrared 
band 

Cintineo et al., 2013 (CIMSS) 
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Validation – image 
combination 

• Visible and IR ‘sandwich’ product…  

33 Created in McIDAS-V by Joleen Feltz; similar to the method of Martin Setvak 



Visible+Infrared 

34 






35 

The combined presence of continuous OTs, high/increasing VIL, and 
high/increasing flash rate may be indicative of impending high impact 
weather and may improve the forecaster’s situational awareness  
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AMVs in High Impact Weather 
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SRSOR GOES-14 2014 
Color-enhanced infrared window 

(1 vs 15 min) 

Note the ‘enhanced-v’ is seen first on the 1 minute data.  
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SRSOR (NC) 

39 



GOES-R ABI Products 

Advanced Baseline Imager (ABI) 

Aerosol Detection (Including Smoke and Dust) 
Aerosol Optical Depth (AOD) 
Clear Sky Masks 
Cloud and Moisture Imagery 
Cloud Optical Depth 
Cloud Particle Size Distribution 
Cloud Top Height 
Cloud Top Phase 
Cloud Top Pressure 
Cloud Top Temperature 
Derived Motion Winds 
Derived Stability Indices 
Downward Shortwave Radiation: Surface 
Fire/Hot Spot Characterization 
Hurricane Intensity Estimation 
Land Surface Temperature (Skin) 
Legacy Vertical Moisture Profile 
Legacy Vertical Temperature Profile 
Radiances 
Rainfall Rate/QPE 
Reflected Shortwave Radiation: TOA 
Sea Surface Temperature (Skin) 
Snow Cover 
Total Precipitable Water 
Volcanic Ash: Detection and Height 

Baseline Products 

Advanced Baseline Imager (ABI) 

Absorbed Shortwave Radiation: Surface 
Aerosol Particle Size 
Aircraft Icing Threat 
Cloud Ice Water Path 
Cloud Layers/Heights 
Cloud Liquid Water 
Cloud Type 
Convective Initiation 
Currents 
Currents: Offshore 
Downward Longwave Radiation: Surface 
Enhanced “V”/Overshooting Top Detection 
Flood/Standing Water 
Ice Cover 
Low Cloud and Fog 
Ozone Total 
Probability of Rainfall 
Rainfall Potential 
Sea and Lake Ice: Age 
Sea and Lake Ice: Concentration 
Sea and Lake Ice: Motion 
Snow Depth (Over Plains) 
SO2 Detection 
Surface Albedo 
Surface Emissivity 
Tropopause Folding Turbulence Prediction 
Upward Longwave Radiation: Surface 
Upward Longwave Radiation: TOA 
Vegetation Fraction: Green 
Vegetation Index 
Visibility 

Future Capabilities 
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Pseudo-Natural Color 

“True Color” with “synthetic” green band from ABI simulated data (from CIMSS); image from Don Hillger, 
RAMMB. 



ABI Scan Modes 
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Scan mode (3) or ‘flex mode’ for the ABI: 
- Full disk every 15 minutes + 5 min CONUS  
     + 1-min mesoscales (2 locations).  
[Scan mode (4) or ‘Continuous Full Disk’ (CFD) is a full disk every 5 min] 



ABI CONUS sectors from 
East and West (proposed) 
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Presenter
Presentation Notes
Different days simulated. 




CONUS from East and West 
(current GRB PUG definition) 
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Presenter
Presentation Notes
Different days simulated. 
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Exploratory ABI Scan Mode (draft)  

At some point, other ABI scan mode could be 
possible. This would mean an upgrade to the ground 
system.  
 
One option is to use the ‘white space’ of when the 
instrument is not scanning in mode 3 (flex). For 
example, increase to an ‘extended CONUS’ image. 
 
The ABI instrument is capable of supporting other 
scan modes. 



Original Mode 3 “Time-Time” chart 
Time 0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29

0 L B 064 Star 390 Star Meso 1 -1 Meso 1 -2
30 L Full Disk Swath 1 Meso 2 -1 Meso 2 -2
60 L Full Disk Swath 2 CONUS 1 - Swath 1 Meso 3 -1 Meso 3 -2
90 L Full Disk Swath 3 CONUS 1 - Swath 2 Meso 4 -1 Meso 4 -2

120 L Full Disk Swath 4 CONUS 1 - Swath 3 Meso 5 -1 Meso 5 -2
150 L Full Disk Swath 5 CONUS 1 - Swath 4 Meso 6 -1 Meso 6 -2
180 L Full Disk Swath 6 CONUS 1 - Swath 5 Meso 7 -1 Meso 7 -2
210 L Full Disk Swath 7 CONUS 1 - Swath 6 Meso 8 -1 Meso 8 -2
240 L Full Disk Swath 8 Meso 9 -1 Meso 9 -2
270 L Full Disk Swath 9 064 Star Meso 10 -1 Meso 10 -2
300 L Full Disk Swath 10 Meso 11 -1 Meso 11 -2
330 L Full Disk Swath 11 390 Star Meso 12 -1 Meso 12 -2
360 L Full Disk Swath 12 CONUS 2 - Swath 1 Meso 13 -1 Meso 13 -2
390 L Full Disk Swath 13 CONUS 2 - Swath 2 Meso 14 -1 Meso 14 -2
420 L Full Disk Swath 14 CONUS 2 - Swath 3 Meso 15 -1 Meso 15 -2
450 L Full Disk Swath 15 CONUS 2 - Swath 4 Meso 16 -1 Meso 16 -2
480 L Full Disk Swath 16 CONUS 2 - Swath 5 Meso 17 -1 Meso 17 -2
510 L Full Disk Swath 17 CONUS 2 - Swath 6 Meso 18 -1 Meso 18 -2
540 L Full Disk Swath 18 Meso 19 -1 Meso 19 -2
570 L Full Disk Swath 19 064 Star Meso 20 -1 Meso 20 -2
600 L Full Disk Swath 20 390 Star Meso 21 -1 Meso 21 -2
630 L Full Disk Swath 21 Meso 22 -1 Meso 22 -2
660 L Full Disk Swath 22 CONUS 3 - Swath 1 Meso 23 -1 Meso 23 -2
690 L CONUS 3 - Swath 2 Meso 24 -1 Meso 24 -2
720 L CONUS 3 - Swath 3 Meso 25 -1 Meso 25 -2
750 L CONUS 3 - Swath 4 Meso 26 -1 Meso 26 -2
780 L CONUS 3 - Swath 5 Meso 27 -1 Meso 27 -2
810 L CONUS 3 - Swath 6 Meso 28 -1 Meso 28 -2
840 L Meso 29 -1 Meso 29 -2
870 L Meso 30 -1 Meso 30 -2

What the ABI instrument does in scan mode 3 every 15 minutes 
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Presenter
Presentation Notes
Copy and pasted from excel.  Pasted as a picture.  Resized to 44% by 44% of original.  Arrange -> Align -> Align Center & Align Middle



Mode 3 with Extended CONUS 
Time 0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29

0 L B 064 Star 390 Star Extended CONUS 1 - Swath 1 Meso 1 -1 Meso 1 -2
30 L Full Disk Swath 1 Extended CONUS 1 - Swath 2 Meso 2 -1 Meso 2 -2
60 L Full Disk Swath 2 Extended CONUS 1 - Swath 3 Meso 3 -1 Meso 3 -2
90 L Full Disk Swath 3 Extended CONUS 1 - Swath 4 Meso 4 -1 Meso 4 -2

120 L Full Disk Swath 4 Extended CONUS 1 - Swath 5 Meso 5 -1 Meso 5 -2
150 L Full Disk Swath 5 Extended CONUS 1 - Swath 6 Meso 6 -1 Meso 6 -2
180 L Full Disk Swath 6 Extended CONUS 1 - Swath 7 Meso 7 -1 Meso 7 -2
210 L Full Disk Swath 7 Extended CONUS 1 - Swath 8 Meso 8 -1 Meso 8 -2
240 L Full Disk Swath 8 Extended CONUS 1 - Swath 9 Meso 9 -1 Meso 9 -2
270 L Full Disk Swath 9 064 Star 390 Star Meso 10 -1 Meso 10 -2
300 L Full Disk Swath 10 Extended CONUS 2 - Swath 1 Meso 11 -1 Meso 11 -2
330 L Full Disk Swath 11 Extended CONUS 2 - Swath 2 Meso 12 -1 Meso 12 -2
360 L Full Disk Swath 12 Extended CONUS 2 - Swath 3 Meso 13 -1 Meso 13 -2
390 L Full Disk Swath 13 Extended CONUS 2 - Swath 4 Meso 14 -1 Meso 14 -2
420 L Full Disk Swath 14 Extended CONUS 2 - Swath 5 Meso 15 -1 Meso 15 -2
450 L Full Disk Swath 15 Extended CONUS 2 - Swath 6 Meso 16 -1 Meso 16 -2
480 L Full Disk Swath 16 Extended CONUS 2 - Swath 7 Meso 17 -1 Meso 17 -2
510 L Full Disk Swath 17 Extended CONUS 2 - Swath 8 Meso 18 -1 Meso 18 -2
540 L Full Disk Swath 18 Extended CONUS 2 - Swath 9 Meso 19 -1 Meso 19 -2
570 L Full Disk Swath 19 064 Star 390 Star Meso 20 -1 Meso 20 -2
600 L Full Disk Swath 20 Extended CONUS 3 - Swath 1 Meso 21 -1 Meso 21 -2
630 L Full Disk Swath 21 Extended CONUS 3 - Swath 2 Meso 22 -1 Meso 22 -2
660 L Full Disk Swath 22 Extended CONUS 3 - Swath 3 Meso 23 -1 Meso 23 -2
690 L Extended CONUS 3 - Swath 4 Meso 24 -1 Meso 24 -2
720 L Extended CONUS 3 - Swath 5 Meso 25 -1 Meso 25 -2
750 L Extended CONUS 3 - Swath 6 Meso 26 -1 Meso 26 -2
780 L Extended CONUS 3 - Swath 7 Meso 27 -1 Meso 27 -2
810 L Extended CONUS 3 - Swath 8 Meso 28 -1 Meso 28 -2
840 L Extended CONUS 3 - Swath 9 Meso 29 -1 Meso 29 -2
870 L Meso 30 -1 Meso 30 -2

DRAFT!!!!! 

Note larger CONUS scans, while keeping full disk and meso-scale scans 
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Copy and pasted from excel.  Pasted as a picture.  Resized to 44% by 44% of original.  Arrange -> Align -> Align Center & Align Middle




Proposed ABI CONUS: West 
(with increasing pixel size) 
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DRAFT scan mode! 

Proposed ABI –Extended CONUS: West 
(with increasing pixel size) 

Note Alaska could be covered as part of the ‘CONUS’ ABI scan 
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Proposed ABI CONUS: East 
(with increasing pixel size) 
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Proposed ABI –Extended CONUS: East 
(with increasing pixel size) 

Note more of Canada and the Atlantic could be covered as part of the ‘CONUS’ ABI scan 

51 
DRAFT scan mode! 



Exploratory ABI Scan Strategies 
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Every 15 minutes 

Every 15 minutes 

Every 3 minutes 
(with 6 min gap) 

One extended 
“CONUS” sector 
every 5 minutes 

One mesoscale sector 
every 30 seconds 
(or 1 minute at two locations) 

Option 

A 

Option 

B 

& 

& 

There are some alternative ABI scan strategies to Mode 3 and Mode 4. 

One mesoscale sector 
every 30 seconds 
(or 1 minute at two locations) 

& 
One wider 
“CONUS” sector 
in 6 minute gaps 
 
CONUS covered every 3 minute! 

& 

Presenter
Presentation Notes
Scan areas and timing are approximate. Option B has special southern hemisphere scans.



Summary   
1. The GOES-R ABI provides mission continuity 

– Imagery is the Key Product Parameter 
 

2. Two times the image navigation quality 
 
3. Three times the number of imaging bands 
 
4. Four times the spatial resolutions 
 
5. Five times the coverage rate 
 - Special GOES-14 1-min data pathfinder 
 - http://cimss.ssec.wisc.edu/goes/srsor2014/GOES-14_SRSOR.html 
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http://cimss.ssec.wisc.edu/goes/srsor2014/GOES-14_SRSOR.html
http://cimss.ssec.wisc.edu/goes/srsor2014/GOES-14_SRSOR.html
http://cimss.ssec.wisc.edu/goes/srsor2014/GOES-14_SRSOR.html
http://cimss.ssec.wisc.edu/goes/srsor2014/GOES-14_SRSOR.html


Three Groups of Users 
• Direct use of radiances/imagery 

– Numerical models 
– Forecasters 
– Broadcasters 
– General public/private sector/Internet 

 

• Direct use of satellite products 
– Numerical models 
– Forecasters 
– Blended products, etc. 
– General public/private sector/Internet 

 

• Use of services which use data/products 
– Basically everyone! 
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SRSOR Links 
http://cimss.ssec.wisc.edu/goes/srsor/GOES-14_SRSOR.html 
 
http://cimss.ssec.wisc.edu/goes/srsor2013/GOES-14_SRSOR.html 
 
http://cimss.ssec.wisc.edu/goes/srsor2014/GOES-14_SRSOR.html 
 
http://www.nesdis.noaa.gov/fourbox/09-23-13/ 
 

55 

http://cimss.ssec.wisc.edu/goes/srsor/GOES-14_SRSOR.html
http://cimss.ssec.wisc.edu/goes/srsor2013/GOES-14_SRSOR.html
http://cimss.ssec.wisc.edu/goes/srsor2014/GOES-14_SRSOR.html
http://cimss.ssec.wisc.edu/goes/srsor2014/GOES-14_SRSOR.html
http://cimss.ssec.wisc.edu/goes/srsor2014/GOES-14_SRSOR.html
http://cimss.ssec.wisc.edu/goes/srsor2014/GOES-14_SRSOR.html
http://www.nesdis.noaa.gov/fourbox/09-23-13/
http://www.nesdis.noaa.gov/fourbox/09-23-13/
http://www.nesdis.noaa.gov/fourbox/09-23-13/
http://www.nesdis.noaa.gov/fourbox/09-23-13/
http://www.nesdis.noaa.gov/fourbox/09-23-13/
http://www.nesdis.noaa.gov/fourbox/09-23-13/


References 

 

Schmit T.J., Goodman S.J., Lindsey D.T., R. M. Rabin, K. M. Bedka, M. M. 
Gunshor, J. L. Cintineo, C. S. Velden, A. S. Bachmeier, S. S. Lindstrom, and 
C. C. Schmidt, 2013: Geostationary operational environmental satellite 
(GOES)-14 super rapid scan operations to prepare for GOES-R. J. Appl. 
Remote Sens. 0001;7(1):073462.  doi:10.1117/1.JRS.7.073462.  
 
http://remotesensing.spiedigitallibrary.org/article.aspx?articleid=1790703 
 

Schmit, Timothy J.; Gunshor, Mathew M.; Menzel, W. Paul; Gurka, James J.; 
Li, Jun and Bachmeier, A. Scott. Introducing the next-generation 
Advanced Baseline Imager on GOES-R. Bulletin of the American 
Meteorological Society, Volume 86, Issue 8, 2005, pp.1079-1096.  
 
http://journals.ametsoc.org.ezproxy.library.wisc.edu/doi/pdf/10.1175/BAMS-86-8-1079 
 
 
  

 
 

56 

  

http://remotesensing.spiedigitallibrary.org/article.aspx?articleid=1790703
http://journals.ametsoc.org.ezproxy.library.wisc.edu/doi/pdf/10.1175/BAMS-86-8-1079
http://journals.ametsoc.org.ezproxy.library.wisc.edu/doi/pdf/10.1175/BAMS-86-8-1079
http://journals.ametsoc.org.ezproxy.library.wisc.edu/doi/pdf/10.1175/BAMS-86-8-1079
http://journals.ametsoc.org.ezproxy.library.wisc.edu/doi/pdf/10.1175/BAMS-86-8-1079
http://journals.ametsoc.org.ezproxy.library.wisc.edu/doi/pdf/10.1175/BAMS-86-8-1079
http://journals.ametsoc.org.ezproxy.library.wisc.edu/doi/pdf/10.1175/BAMS-86-8-1079
http://journals.ametsoc.org.ezproxy.library.wisc.edu/doi/pdf/10.1175/BAMS-86-8-1079
http://journals.ametsoc.org.ezproxy.library.wisc.edu/doi/pdf/10.1175/BAMS-86-8-1079


 
GOES:  

• http://www.ospo.noaa.gov/Operations/GOES/schedules
_3col.html   

 

GOES-R:  
• http://www.goes-r.gov 
• http://www.meted.ucar.edu/index.htm 
   

 

UW/SSEC/CIMSS/ASPB: 
• http://cimss.ssec.wisc.edu/goes_r/proving-ground.html 
• http://cimss.ssec.wisc.edu/goes_r/proving-

ground/nssl_abi/nssl_abi_rt.html 
• http://cimss.ssec.wisc.edu/goes_r/proving-

ground/wrf_chem_abi/wrf_chem_abi.html 
• http://cimss.ssec.wisc.edu/goes/abi/  
• http://cimss.ssec.wisc.edu/goes/blog/ 

 
 

More information 

AMS BAMS Article on the ABI 
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Approximate spectral and spatial resolutions of US GOES Imagers 
~ Band 
Center (um) 

GOES-6/7 GOES-8/11 GOES-12/N GOES-O/P 
 

GOES-R+ 
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Box size represents pixel size 

“MSI mode” 
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Presenter
Presentation Notes
0.40 inches = 4km; 0.80 inches = 8km
MSI is Multi-Spectral Imaging Mode (dashed boxes)
This does not show other improvements: SNR, MTF, bit-depth, navigation, coverage rates, etc.



“Information  
volume” 

   Improved attributes with the Future GOES Imagers    
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