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GOES-16 ABI

• GOES-16 ABI is the NOAA’s first new generation weather instrument in 
the GOES-R series satellites
– Launched on November 19, 2016
– GOES-16 satellite became operational as GOES-East (75.2W) since 18 December 

2017
– ABI L1B data passed the full validation on 1 June 2018

• NOAA’s most advanced GEO weather instrument
– 16 spectral bands
– On-board radiometric calibration for all data

• Solar diffuser for VNIR bands
• Temperature-controlled blackbody for IR bands

– Reduced stray-light impacts
• Two independent scan-mirrors

– Faster scan
• 5 minutes Full-disk scan

– Improved detector quality
• Increased SNR for VNIR and reduced NEdT for IR

– Brand-new INR techniques for accurate on-orbit determination of attitude and 
orbit configuration

• More stringent INR requirements, “Operate-through” housing keeping and momentum 
maneuvers
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Optical Architecture and Applied Scans

5CalCon, Logan, UT figures are courtesy of P. Griffin (Harris)

ABI Flexible Scans

MESO

Special scans

GOES-16 ABI



Detector Focal Plane Modules and BDS
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Best Detector Selected 
(BDS) in each row

Band FMP Central 
Wvlen
(µm)

IFOV
EW

(urad)

IFOV 
NS

(urad)

Colum
ns

Rows

1 VNIR 0.47 22.9 22.9 3 676

2 0.64 12.4 10.5 3 1460

3 0.87 22.9 22.9 3 676

4 1.38 51.5 42.0 6 372

5 1.61 22.9 22.9 6 676

6 2.25 51.5 42.0 6 372

7 MWIR 3.9 51.5 47.7 6 332

8 6.2 51.5 47.7 6 332

9 6.9 51.5 47.7 6 332

10 7.3 51.5 47.7 6 332

11 8.5 51.5 47.7 6 332

12 LWIR 9.6 51.5 47.7 6 332

13 10.4 34.3 38.1 6 408

14 11.2 34.3 38.1 6 408

15 12.3 34.3 38.1 6 408

16 13.3 34.3 38.1 6 408



ABI North-South Scans (NSS)

• NSS allows each detector of a single channel to scan across 
relatively narrow targets.

• A series of NSS over different earth and lunar surface targets 
were conducted during the GOES-16 ABI Post-Launch Test 
(PLT) and Post-Launch Product Testing (PLPT) periods.
– G16 ABI lunar NSS were collected in April and May 2017

• Routine desert NSS will be conducted before and after each 
solar calibration event over the mission life
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ABI Field of Regard (FOR) boundary

Lunar NSS Data Collection

• Lunar NSS Scan:
– 5 Minute Duration
– Timeline 25 centered at  

predicted G Moon’s position in 
fixed grid at middle of timeline

• For each NSS, at most two 
bands can scan over the lunar 
surface at the same time
– Accurate in-orbit OOB 

assessment
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ABI Lunar NSS Data Applications

• Lunar NSS data are used to characterize:
– Out-of-field response for each detector when it scans into 

the illuminated lunar surface
– Blooming for each detector when it leaves the bright 

moon edge
– Detector response uniformity for each channel – relative 

radiometric calibration 
– Out-of-band energy
– Modulation Transfer Function (MTF)
– Impact of operational algorithm changes
– ….

CalCon, Logan, UT 9



ABI Lunar NSS Data Applications

• Lunar NSS data are used to characterize:
– Out-of-field response for each detector when it scans into 

the illuminated lunar surface
– Blooming for each detector when it leaves the bright 

moon edge
– Detector response uniformity for each channel – relative 

radiometric calibration 
– Out-of-band energy
– Modulation Transfer Function (MTF)
– Impact of operational algorithm changes
– ….

CalCon, Logan, UT 10

VNIR bands

Motivations:
• GOES-R Series Mission Requirements Document 

(MRD)519: detector-to-detector radiance with relative 
accuracy in each band within 1-sigma noise

• OOF/Blooming
• Accurate calculation of lunar irradiance for each band
• MTF evaluation

Band SNR @ 100% 
Albedo SPEC

NEdN at 100% 
Albedo

(W/m2Srµm)

B1 (0.47µm) 300:1 2.166

B2(0.64µm) 300:1* 1.725

B3(0.87µm) 300:1 1.013

B4(1.38µm) 300:1 0.383

B5(1.61µm) 300:1 0.257

B6(2.23µm) 300:1 0.082

*<1% detectors smaller than 300:1 but greater than 150:1



Out-of-field and Blooming: B01/B02
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Scan direction
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Out-of-field and Blooming: B03/B04
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Out-of-field and Blooming: B05/B06
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Band 6

- The OOF and blooming effects are very small for all the detectors.
- For the VNIR bands, B1/2/3 have less samples impacted than B4/5/6
- Some B6 detectors was affected with low straylight away from the Moon.  This straylight can be shown with normal lunar 

scan image. Impact is within requirement

straylight

Band 6

Band 5

Band 5

Scan direction



Out-of-field and Blooming: B05/B06
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Band 6

- The OOF and blooming effects are small for all the detectors.
- For the VNIR bands, B1/2/3 have less samples impacted than B4/5/6
- Some B6 detectors was affected with low straylight away from the Moon.  This straylight can be shown with normal lunar 

scan image. Impact is within requirement

straylight
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Band 5
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Detector Response Uniformity - method
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1. Identify the illuminated lunar edge for each detector
2. Vicinity space samples (x) used to compensate for the partial illuminated area, 

OOF/blooming, and detector noise effects
3. Summarize the radiance of the illuminated lunar surface samples and the 

vicinity space samples
4. Normalize the summarized radiance to the first column radiance value

D

x x
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Detector Uniformity – Examples
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Summary

• Lunar NSS successfully conducted during the GOES-16 ABI 
PLPT period

• This is an efficient and powerful tool and dataset to assess 
OOF/Blooming, detector uniformity and other responses at 
individual detector level.

• Impact of G16 ABI OOF/Blooming responses meets the 
requirement for all the detectors of the VNIR bands

• Certain persistent detector response features can be 
observed at each VNIR band. Effort is ongoing to interpret 
and compare the results with those from the Earth NSS data. 
– Lunar NSS data is unique for B04 (1.38um) – no atmospheric interfere
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