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ABI 
Band

Wavelengt
h (µm)

Wavelength range
(µm)

Sub-point 
pixel 

spacing (km)
Descriptive Name

1 0.47 0.45 - 0.49 1 “Blue”

2 0.64 0.60 - 0.68 0.5 “Red”

3 0.864 0.847 - 0.882 1 “Veggie”

4 1.373 1.366 - 1.380 2 “Cirrus”

5 1.61 1.59 - 1.63 1 “Snow/Ice”

6 2.24 2.22 -2.27 2 “Cloud Particle Size”

ABI: Bands 1-6 (Visible / NearIR) 

Six visible or near visible bands on ABI, one on 
heritage imager 
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ABI Spectral Bands (1-6)

Visible

Near-IR



ABI 
Band

Wavelengt
h (µm)

Wavelength range
(µm)

Sub-point 
pixel 

spacing (km)
Descriptive Name

7 3.90 3.80 - 3.99 2 “Shortwave window”

8 6.19 5.79 - 6.59 2 “Upper-level Water Vapor”

9 6.93 6.72 - 7.14 2 “Mid-Level Water Vapor”

10 7.34 7.24 - 7.43 2
“Lower/Mid-level Water 

Vapor”

11 8.44 8.23 - 8.66 2 “Cloud-top Phase”

12 9.61 9.42 - 9.80 2 “Ozone”

13 10.33 10.18 - 10.48 2 “Clean longwave window”

14 11.21 10.82 - 11.60 2 “Longwave window”

15 12.29 11.83 - 12.75 2 “Dirty longwave window”

16 13.28 12.99 - 13.56 2 “CO2”

ABI: Bands 7-16 (Infrared) 

10 infrared bands on the ABI, four on heritage imager 
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ABI IR Spectral Bands (7-16)
hot

cool



Delta Fire pyroCumulonimbus in CA
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WY Wildfire (GOES-15/17/16)
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Scott Bachmeier, CIMSSAnimation



GOES-17 ABI First Light Release

• Visible bands: 
• May 31, 2018
• Data: May 20

9These GOES-17 data are preliminary, non-operational data and are undergoing testing. Users bear all responsibility 
for inspecting the data prior to use and for the manner in which the data are utilized.



GOES-17 ABI IR First Light Release

• All bands, 
• including infrared
• August 8, 2018
• Data: July 29

10These GOES-17 data are preliminary, non-operational data and are undergoing testing. Users bear all responsibility 
for inspecting the data prior to use and for the manner in which the data are utilized.



Cooperative Institute for Meteorological Satellite Studies
University of Wisconsin - Madison

2 VIS 4 NIR 10 IR
These GOES-17 data are preliminary, non-operational data and are undergoing testing. Users bear all responsibility 

for inspecting the data prior to use and for the manner in which the data are utilized.
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Meso-scale box 
locations are 
movable

15 min

5 min

1 min

1 min

Scan mode (3) or ‘flex mode’ for the ABI:
 Full disk every 15 min 
 + 5 min CONUS 
 + 1-min mesoscale (2 locations).

Mat 
Gunshor, 
CIMSS
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Default Meso Locations

Two meso from GOES-West and two from GOES-East

Mat Gunshor, CIMSS



Cooperative Institute for Meteorological Satellite Studies
University of Wisconsin - Madison
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GOES-16:       Previous:
Flex Mode Routine

Full Disk: 15 min            3-hr
CONUS: 5 min              15-min
Mesoscale: 1-min             n/a

or 30-sec

PLUS – Flex mode scanning!

Credit: Rick Kohrs and Margaret Mooney, CIMSSAnimation
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GOES-17 LWIR Focal Plane Module 
Temperature

19These GOES-17 data are preliminary, non-operational data and are undergoing testing. Users bear all responsibility 
for inspecting the data prior to use and for the manner in which the data are utilized.



*
*

* = data may be noisy and striped and biased for up to 4 hours per day (TBR)



GOES-17 ABI: “Cool” Part of the Year
(first light day)

21These GOES-17 data are preliminary, non-operational data and are undergoing testing. Users bear all responsibility 
for inspecting the data prior to use and for the manner in which the data are utilized.

Animation



Infrared Window

These GOES-17 data are preliminary, non-operational data and are undergoing testing. Users bear all responsibility 
for inspecting the data prior to use and for the manner in which the data are utilized. 22

Animation



GOES-17 ABI: “Hot” Part of the Year
(Aug 28/29)

23These GOES-17 data are preliminary, non-operational data and are undergoing testing. Users bear all responsibility 
for inspecting the data prior to use and for the manner in which the data are utilized.

Animation



GOES-17 ABI: “Hot” Part of the Year
(Aug 29 10 UTC)

24These GOES-17 data are preliminary, non-operational data and are undergoing testing. Users bear all responsibility 
for inspecting the data prior to use and for the manner in which the data are utilized.



GOES-16 ABI
(Aug 29: 10 UTC)

25These GOES-17 data are preliminary, non-operational data and are undergoing testing. Users bear all responsibility 
for inspecting the data prior to use and for the manner in which the data are utilized.



GOES-16 ABI CONUS at 09:32 UTC on August 30, 2018 – for comparison, “worst time” for FPM Temp
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GOES-17 ABI CONUS at 09:32 UTC on August 30, 2018 – “worst time” for FPM Temp

Disclaimer: GOES-17 ABI data at this time are preliminary and non-operational.
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FPM Temperature Analysis
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These GOES-17 data are preliminary, non-operational data and are undergoing testing. Users bear all responsibility for inspecting the data 
prior to use and for the manner in which the data are utilized.

GOES-17 (left) vs GOES-16 (right) comparison area.
To compare: Mean CMI GOES-16, Mean CMI GOES-17, & FPM Temperature



































ABI Band 2: Worst Day
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Animation
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Animation

ABI Band 7: Worst Day



ABI Band 15: Worst Day
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Animation





Combining GOES-17 with Legacy
• Demonstrate how the legacy GOES imager 

can help fill in the missing images when the 
GOES-17 ABI detectors are too warm

• As a start, used GOES-15 and GOES-17 is 
there current orbital positions.

• No final decision about operating GOES-
legacy with GOES-17

49
Paul Menzel, Elisabeth Weisz, Bill Smith, Sr., CIMSS



GOES Imager and ABI Fusion
Starting with good ABI and Imager IR data at time t0, establish a set of Imager IR 
bands colocated with ABI IR bands. At time t0 use ABI 4um to remap 4 Imager IR bands 
(1) convert  4 Imager IR bands from 4km to 2km resolution using ABI 4um 2km 
radiances in k-d tree search at time t0
At time t, use ABI 4um to remap 4 Imager IR bands  
(2) convert 4 Imager bands from 4km to 2 km using ABI 4um 2km radiances in k-d tree 
search at time t
Use Imager IR bands at time t to rearrange ABI IR bands from time t0
(3) use radiance k-d tree search to find best 5 Imager 2km fovs from time t0 matching 
each Imager 2 km fov at time t (searching for 5 fovs at time t0 that best match 
radiances in all four Imager IR bands of each fov at time t)
(4) average associated (through same fov location) ABI IR bands in those 5 fovs at time 
t0 to get fusion ABI IR bands at time t 
Establish time series of fusion ABI IR Imager bands
(5) use t0 = 530 UTC to create t = 630 UTC, repeat for t = 730 UTC, repeat for t = 830 
UTC, and repeat for t = 930 UTC.



Band 8 – 6.2 µm 530 UTC

These GOES-17 data are preliminary, non-operational data and are undergoing testing. Users bear all responsibility 
for inspecting the data prior to use and for the manner in which the data are utilized.



Band 8 – 6.2 µm 630 UTC

These GOES-17 data are preliminary, non-operational data and are undergoing testing. Users bear all responsibility 
for inspecting the data prior to use and for the manner in which the data are utilized.



Band 8 – 6.2 µm 730 UTC

These GOES-17 data are preliminary, non-operational data and are undergoing testing. Users bear all responsibility 
for inspecting the data prior to use and for the manner in which the data are utilized.



Band 8 – 6.2 µm 830 UTC

These GOES-17 data are preliminary, non-operational data and are undergoing testing. Users bear all responsibility 
for inspecting the data prior to use and for the manner in which the data are utilized.



Band 8 – 6.2 µm 930 UTC

These GOES-17 data are preliminary, non-operational data and are undergoing testing. Users bear all responsibility 
for inspecting the data prior to use and for the manner in which the data are utilized.



GOES-R Series web sites 

http://cimss.ssec.wisc.edu/goes/goesdata.html

GLM 
Calibration
GOES-16 ABI Data
(Free) Software
(Free) Phone apps
GOES-R/16 ABI Training / Education
GOES-R/16 ABI Info
Level 2 -- Derived Products, etc.

http://cimss.ssec.wisc.edu/goes/goesdata.html


GOES-17 ABI

57
These GOES-17 data are preliminary, non-operational data and are undergoing testing. Users bear all responsibility 

for inspecting the data prior to use and for the manner in which the data are utilized.



Bright Object Avoidance

58
These GOES-17 data are preliminary, non-operational data and are undergoing testing. Users bear all responsibility 

for inspecting the data prior to use and for the manner in which the data are utilized.



Parallax
50,000 ft
(~15 km)
Cloud
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The view of a high thunderstorm near 
St. Louis from an East GOES would have 
an apparent offset of approximately 18 
km away from the satellite sub-point.  
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The view of a high thunderstorm near St. Louis from a 
West GOES would have an apparent offset of 
approximately 30 km away from the satellite sub-point.  

Parallax
50,000 ft
(~15 km)
Cloud



GOES-17 ABI Mode 6 Test

• Similar to the “flex” mode, but with 10-min 
Full Disk imagery (not 15-min)

• Still acquire 5-min CONUS and two 1-min 
meso-scale sectors

• GOES-17 test: 
– September 10-11, 2018
– Rescheduled to start 9/25
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Feel free to contact me :  Tim.J.Schmit@noaa.gov
Questions? Comments?

62http://nwafiles.nwas.org/jom/artic
les/2018/2018-JOM4/2018-
JOM4.pdf

2018 Journal of Operational 
Meteorology (NWA)

Schmit, T. J., S. S. Lindstrom, J. J. Gerth, 
M. M. Gunshor, 2018: Applications of 
the 16 spectral bands on the Advanced 
Baseline Imager (ABI). J. Operational 
Meteor., 6 (4), 33-46, doi: 
https://doi.org/10.15191/nwajom.201
8.0604

http://nwafiles.nwas.org/jom/articles/2018/2018-JOM4/2018-JOM4.pdf


Tim.J.Schmit@NOAA.GOV
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Sean Bodley

http://cimss.ssec.wisc.edu/goes/goesdata.html

UW-Madison

Lockheed Martin NASA

http://cimss.ssec.wisc.edu/goes/goesdata.html
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Conclusions

Impact areas include, but are not limited to: 
weather (clouds, winds, temperature), Numerical 
Weather Prediction (forecasts), severe weather, 
hazards (volcanic ash plumes), aviation, 
environmental (fires), health (smoke), 
oceanographic, cryosphere (ice), land, etc. 

GOES-17 ABI. The ABI on GOES-17 has a 
serious heating issue, which is being addressed. 
GOES-17 may be operated in tandem with a 
legacy GOES 

The next generation advanced geostationary imager 
continues the critical continuity of geostationary imagers 
and will have huge positive societal impacts, given its 
improved temporal, spatial, spectral and radiometric 
attributes. 
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