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ABSTRACT 

A new generation of imaging instruments, the Advanced Baseline Imager (ABI), was launched on November 19, 
2016 aboard the first satellite of the Geostationary Operational Environmental Satellite – R Series (GOES-R). This 
premier satellite became GOES-16 shortly after launch, and replaced GOES-13 as NOAA’s operational GOES-East 
satellite on December 18, 2017. ABI has 16 bands covering the spectrum between 0.47µm and 13.3 µm to provide 
continuous data stream for weather forecasting and disaster monitoring. After launch, it is critical to monitor and 
evaluate the instrument calibration performance in a timely manner using data processed by the GOES-16 Ground 
Segment, starting at Post-Launch Tests (PLT) and continuing throughout mission life. For this purpose, the GOES-
16 Calibration Working Group (CWG) has developed an Instrument Performance Monitor (IPM) system that 
includes metrics for GOES-16 ABI striping identification and characterization. In particular, it includes individual 
band striping identification, flagging, frequency, and image quality provided at minute to mission-life time scales, 
and sample and pixel level. Using this tool, severe striping in several ABI bands – e.g., band01-03, band05, and 
band14-16 were characterized. The root cause of striping has been found to predominately arise from calibration 
algorithm deficiencies and artifacts. Identification and characterization of such striping thus motivates root-cause 
study and calibration improvement activities. Working as part of the CWG IPM system, the striping identification 
and characterization metrics help to make the user well informed of Ground Segment implemented calibration 
improvements and updates for GOES-16 ABI, but also provides clues for resolving anomalies.  

Keywords: GOES-16 ABI, Radiometric Calibration, Striping, Identification and Characterization, Detector gain, 
Quadratic coefficients.  
 
 

1. INTRODUCTION 
The GOES-16, was launched on November 19, 2016. The primary instrument Advanced Baseline Imager (ABI) 
aboard is a new generation of imaging instruments providing three times more spectral information, four times the 
spatial resolution, and more than five times faster coverage than the legacy GOES system (Schmit et al. 2005; 
Kalluriet et al. 2018). It plays a critical role in supporting the advanced imagery and atmospheric measurements of 
Earth’s weather, oceans and environment. ABI views the Earth with 16 different spectral bands (compared to five on 
the previous generation of GOES), including two visible channels, four near-infrared channels, and ten infrared 
channels, covering the spectrum between 0.47µm and 13.3µm (Table 1). ABI Level-1b (L1b) nominal sub satellite 
spatial resolution for visible band02 (0.64 µm) is 0.5km, 1.0km for band01, 03, 05 and 2.0km for all other bands. 
The default mode timeline 3 concurrently takes a full disk image every 15 minutes, an image of the continental U.S. 
every five minutes, and two smaller, more detailed images of areas where storm activity is present, every 60 
seconds. The ABI can also operate in continuous full disk mode, providing uninterrupted scans of the full disk every 
5 minutes in timeline 4. ABI infrared (IR) bands have on-orbit calibration within a single timeline, while visible-
near-infrared (VNIR) bands use solar calibration.  

 After GOES-16 launch, it is critical to monitor and evaluate the instrument calibration performance in a timely 
manner using data processed by the GOES-16 Ground Segment (GS), starting at Post-Launch Tests (PLT) and 
continuing throughout mission life (Yu, et al. 2017; Kalluriet et al. 2018). For this purpose, the GOES-16 
Calibration Working Group (CWG) has developed an Instrument Performance Monitor (IPM) system that includes 
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metrics for GOES-16 ABI striping identification and characterization. Satellite image striping is common 
phenomenon, in which individual detector appears brighter or darker than their neighboring detectors. In general, 
true striping, or "calibration striping", occurs during calibration processing and is caused by incorrect relative 
detector gains, which cause single detectors within the image to be brighter or darker than their neighbors, creating 
stripes along the scan. Imperfect calibration relates to instrumental design and calibration algorithm is the key cause, 
such as mirror side, gain stage, electronic unit, polarization, and stray light leaking. The striping noise needs to be 
quantified and corrected by reprocessing the data with accurate relative detector gains for the image analysis and 
satellite products (Cao et al. 2012; Liu et al. 2013; Bouali et al. 2014). In this study, we introduced a simple and 
robust striping algorithm to identify and characterize the striping for the GOES-16 6 VNIR bands and 10 IR bands. 
The results will be provided since the availability of ABI L1b data from January of 2017. 

Table 1. GOES-16 16 bands Focal Plan Mode (FPM) properties.  

FPM Band Wavelength (μm) Detectors Detector Type Resolution 
(km) 

 
 
 

 VNIR 

1 0.47 676 SiliconPINDiode 1 
2 0.64 1460 SiliconPINDiode 0.5 
3 0.86 676 SiliconPINDiode 1 
4 1.38 372 HgCdTe HDVIP 2 
5 1.61 676 HgCdTe HDVIP 1 
6 2.25 372 HgCdTe HDVIP 2 

 
 
 

MWIR 

7 3.9 332 HgCdTe HDVIP 2 
8 6.18 332 HgCdTe HDVIP 2 
9 6.95 332 HgCdTe HDVIP 2 

10 7.34 332 HgCdTe HDVIP 2 
11 8.5 332 HgCdTe HDVIP 2 

 
 
 

LWIR 

12 9.61 332 HgCdTe HDVIP 2 
13 10.35 408 HgCdTe MBE DLPH 2 
14 11.2 408 HgCdTe MBE DLPH 2 
15 12.3 408 HgCdTe MBE DLPH 2 
16 13.3 408 HgCdTe MBE DLPH 2 

 
 

2. METHODOLOGY AND DATA 
 
In this study, GOES-16 ABI striping proxy data is based on GOES-16 ABI L1b images. The ABI L1b radiance 
product is computed from Level 0 instrument detector samples that are resampled to pixels on the ABI fixed grid. 
The ABI fixed grid is a projection relative to the ideal location of a satellite in geostationary orbit. Each scene is 
comprised of one or more straight line scans called “swaths”. The Full Disk scene includes twenty-two swaths, the 
CONUS scene is made up of six swaths, and a MESO scene incorporates two swaths. The swaths from different 
scenes are generally interleaved in a timeline when scanning multiple scenes. The CONUS scene coverage area is 
approximately 5000 km in the east-west direction by 3000 km in the north-south direction. The coverage area of a 
mesoscale scene is approximately 1000 km by 1000 km (Table 2).  

Table 2. GOES-16 ABI L1b timeline product data variable dimensions 

Resolution Full Disk CONUS Mesoscale 
km micro-

radians 
N/S E/W N/S E/W N/S E/W 

(nadir) (y-axis) (x-axis) (y-axis) (x-axis) (y-axis) (x-axis) 
0.5 14 21696 21696 6000 10000 2000 2000 
1 28 10848 10848 3000 5000 1000 1000 
2 56 5424 5424 1500 2500 500 500 

 
Image-by-Image scanning for striping identification is expensive in computation and impractical for a real-time 
purpose, especially for full disk and CONUS mode. It is also limited to the nature of quick evolution of large scale 
atmosphere. Considering the fact that a striping is mostly due to imperfect calibration, its pattern normally appears 
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