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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 §&j. /.
Summary




Future GOES
imager (ABI)
band

Wavelength
range (pm)

ABIl bands 1-6

Central
wavelength

(nm)

MNominal
subsatellite
IGFOV (lkm)

Sample use

Heritage
instrument(s)

0.45-0.49

0.47

Daytime aerosol
over land, coastal
water mapping

MODIS

0.59-0.69

Daytime clouds fog, inso-
lation, winds

Current GOES imager/
sounder

0.846-0.885

Daytime vegetation/burn
scar and aerosol
over water, winds

VIIRS, spectrally modified
AVHRR

1.371-1.386

Daytime cirrus cloud

VIIRS, MODIS

1.58-1.64

Daytime cloud-top phase
and particle size, snow

VIIRS, spectrally modified
AVHRR

2.225-2.275

Daytime land/cloud
properties, particle size,
vegetation, snow

VIIRS, similar to MODIS
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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. 


Visible and near-1R channels on the ABI

ABI AT (w0B3ep2011) Visible 5RFs & Yarious ASTER Reflectance Spectra
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The ABI visible and near-IR bands have many uses.
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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.



3.80-4.00

ABI| bands 7-16

Surface and cloud, fog at
night, fire, winds

Current GOES imager

5.77-6.6

High-level atmospheric
water vapor, winds,
rainfall

Current GOES imager

6.75-7.15

Midlevel atmospheric
water vapor, winds,
rainfall

Current GOES sounder

7.24-744

Lower-level water vapor,
winds, and SO,

Spectrally modified cur-
rent GOES sounder

Total water for stability,

cloud phase, dust, 501
rainfall

MAS

942-98

Total ozone, turbulence,
and winds

Spectrally modified cur-
rent sounder

10.1-10.6

Surface and cloud

MAS

10.8-11.6

1.2

Imagery, SST, clouds,
rainfall

Current GOES sounder

11.8-12.8

12.3

2

Total water, ash, and 55T

Current GOES sounder

13.0-13.6

13.3

2

Air temperature, cloud
heights and amounts

Current GOES sounder/
GOES-12+ imager

Future GOES
imager (ABI)
band

Wavelength
range (pm)

Central
wavelength

(hm)

Nominal
subsatellite
IGFOV (km)

Sample use

Heritage
instrument(s) g
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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). 


The IR channels on the ABI

ABI AT (vDB3ep2011) SRFs & US Std Atms Brightness Temperature Spectrum
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ABI has many more bands than the current operational GOES imagers.
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GOES-R Simulated ABI 2005-08-28, 2200UTC GOES-R Simulated ABI 2005-08-28, 2200UTC GOES-R Simulated ABI 2005-08-28, 2200UTC

L)

AWG Proxy ABI Simulations of Hurricane Katrina

UW/CIMSS _ ; - UW/CIMSS _ ; S UW/CIMSS _ ; —— UW/CIMSS _

NOAA/NESDIS STAR and GOES-R Imagery Team
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As shown in mcidas-v


COES-R Simulated ABI 2005-08-28, 2200UTC

GOES-R Simulated ABI 2005-08-28, 2200UTC GOES-R Simulated ABI 2005-08-28, 2200UTC

UW/CIMSS

GOES-R Simulated ABI 2005-08-28, 2200UTC GOES-R Simulated ABI 2005-08-28, 2200UTC

Corresponding current Imager bands of Hurricane Katrina
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These NWP model S|mulat|ons were performed on the 'cobalt’ supercomputer at
the National Center for Supercomputing Applications at the University of lllinois.
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Nocturnal Fog/Stratus Over the Northern Plains

-10 TEMPERATURE DIFFERENCE (K) 0

GOES-10 IMAGER FoiE O05:00 UTC 5 WMAR @1 I' CIMSS

GOES-10 4 minus 11 um Difference
ABI image (from MODIS) shows greater detail in structure of fog.
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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.



Nocturnal Fog/Stratus Over the Northern Plains

CEILING ¢
SURFACE THER - 05 UTC

-10 TEMPERATURE DIFFERENCE (K) ()

SIMULATED ABI FOG 0O4:50 UTC 5 MAR ©O1

“ABI” 4 minus 11 um Difference
ABI image (from MODIS) shows greater detail in structure of fog.
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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-RABI
Simulation ok Grand Prix Rire/Southern Califorma
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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. 
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GUES-1S IMAGER 13 SEF 1 18:15 UTC VISIELEMelDRs GOES-13 IMAGER 13 SEF 10D 18:15 UTC VISIBLE MelORs

Visible data from the GOES-15 NOAA Science Test, lead by Hillger and Schmit
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e SRSOR (Super Rapid Scan Operations for
GOES-R) from GOES-14 imager 21-Aug-2013 1916 UTC

e Data between mid-August and
September 24t and late October 2012;
and two days in June and 12 days in
mid-August, 2013; and mid-May (8-24),
2014

e http.//cimss.ssec.wisc.edu/qoes/srsor/GOE
S-14 SRSOR.html and

e http://cimss.ssec.wisc.edu/qoes/srsor2013
/GOES-14 SRSOR.html

e http://cimss.ssec.wisc.edu/qoes/srsor2014
/GOES-14 SRSOR.html

e 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

G-14 IMG Bl (B.62 UM) =2l-AUG-2012 19:160TC

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

29


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 Iinfrared
band

15 20 25
Time after t;, [min]

20120816 —— storm 1D = 3

Brightness Temperature KJ .
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Cintineo et al., 2013 (CIMSS) . i
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Validation - image
combination

e Visible and IR ‘sand

GOES-14 Sandwich
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Schmit et al.: Geostationary Operational Environmental Satellite (GOES)-14 super rapid scan...

Northern Alabama case: September 2-3, 2012
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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

@ Atmospheric Motion Vectors from GOES-R _gx.*

Proxy: AMNYs from special GOES-14 super-rapid-scan ops during Hurricone Sondy

Aarvs from 15-min images [routne GOES sampling) AMMYsE from 1-min images [(meso GOES-R sampling)
1800 UTC 26 Oct, 2012 . Wemlden [(CINISS)

'1800 L.lTD 25 Dct 2012 1300 LT 26 Cct, 2012

500-950 hPa

‘-.-"IS..I"IFt n:luu-l:l—trar_:ke-l:l winds from S-min |mage intervals derived uslngthe current NESDNS
operational AKNY algorithm. Tests using the new GOES-R tracking algorithm are underssayw. 37
rata assimilation and model forecast impact experiments are planned. C Velden [(CIMES)



SRSOR GOES-14 2014
Color-enhanced infrared window
(1 vs 15 min)

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

23-May-2014 1300 UTC

Reports fo /

r 05/23/ I,
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201 4 1Z: 0@ UTC

TORNADO REPORTS.. (01)
WIND REPORTSAI..... (5/0)
V HAIL REPORTS/LG..... (3:0)

TOTAL REFORTS...... (@)

3w High WWind Report (BSKT +)
& Large Hail Report (2 dia. +3
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GOES-R ABI Products

Baseline 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

Future Capabilities

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)

SO, Detection

Surface Albedo

Surface Emissivity

Tropopause Folding Turbulence Prediction
Upward Longwave Radiation: Surface
Upward Longwave Radiation: TOA
Vegetation Fraction: Green

Vegetation Index

Visibility




Pseudo-Natural Color

G-16 IMG ZOOS-06-04 2200 UTC BAWND 4 (56 ) 0585 LM MDA

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



GOES-R ABI 75.0W Refl_b02_2965_0604_2030utc

Scan mode (3) or ‘flex mode’ for the ABI:
- Full disk every 15 minutes + 5 min CONUS GOES-R ABI 75W TBB_b16 2005 _0604_2030UTC
+ 1-min mesoscales (2 Iocatlons) % & %“ i

e T

[Scan mode (4) or ‘Conhnuous,,ﬁull Disk’ (CFD) is a full dls:k every 5 mln]
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Different days simulated. 
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Different days simulated. 


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 1 5 6 7 8 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29
0 064 Star 390 Star Mesol -1 Mesol -2
30 Full Disk Swath 1 Meso2 -1 Meso2 -2
60 Full Disk Swath 2 CONUS 1 - Swath 1 Meso3 -1 Meso3 -2
90 Full Disk Swath 3 CONUS 1 - Swath 2 Meso4 -1 Meso4 -2

120 Full Disk Swath 4 CONUS 1 - Swath 3 Meso5 -1 Meso5 -2
150 Full Disk Swath 5 CONUS 1 - Swath 4 Meso 6 -1 Meso 6 -2
180 Full Disk Swath 6 CONUS 1 - Swath 5 Meso7 -1 Meso7 -2
210 Full Disk Swath 7 CONUS 1 - Swath 6 Meso8 -1 Meso8 -2
240 Full Disk Swath 8 Meso9 -1 Meso9 -2
270 Full Disk Swath 9 064 Star Meso 10 -1 Meso 10 -2
300 Full Disk Swath 10 Meso 11 -1 Meso 11 -2
330 Full Disk Swath 11 390 Star Meso 12 -1 Meso 12 -2
360 Full Disk Swath 12 CONUS 2 - Swath 1 Meso 13 -1 Meso 13 -2
390 Full Disk Swath 13 CONUS 2 - Swath 2 Meso 14 -1 Meso 14 -2
420 Full Disk Swath 14 CONUS 2 - Swath 3 Meso 15 -1 Meso 15 -2
450 Full Disk Swath 15 CONUS 2 - Swath 4 Meso 16 -1 Meso 16 -2
480 Full Disk Swath 16 CONUS 2 - Swath 5 Meso 17 -1 Meso 17 -2
510 Full Disk Swath 17 CONUS 2 - Swath 6 Meso 18 -1 Meso 18 -2
540 Full Disk Swath 18 Meso 19 -1 Meso 19 -2
570 Full Disk Swath 19 064 Star Meso 20 -1 Meso 20 -2
600 Full Disk Swath 20 390 Star Meso 21 -1 Meso 21 -2
630 Full Disk Swath 21 Meso 22 -1 Meso 22 -2
660 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


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 1 3 4 5 6 7 8 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29
0 B 064 Star 390 Star Extended CONUS 1 - Swath 1 Mesol -1 Mesol -2
30 Full Disk Swath 1 Extended CONUS 1 - Swath 2 Meso2 -1 Meso2 -2
60 Full Disk Swath 2 Extended CONUS 1 - Swath 3 Meso3 -1 Meso3 -2
90 Full Disk Swath 3 Extended CONUS 1 - Swath 4 Meso4 -1 Meso4 -2

120 Full Disk Swath 4 Extended CONUS 1 - Swath 5 Meso5 -1 Meso5 -2
150 Full Disk Swath 5 Extended CONUS 1 - Swath 6 Meso 6 -1 Meso 6 -2
180 Full Disk Swath 6 Extended CONUS 1 - Swath 7 Meso7 -1 Meso7 -2
210 Full Disk Swath 7 Extended CONUS 1 - Swath 8 Meso8 -1 Meso8 -2
240 Full Disk Swath 8 Extended CONUS 1 - Swath 9 Meso9 -1 Meso9 -2
270 Full Disk Swath 9 064 Star 390 Star Meso 10 -1 Meso 10 -2
300 Full Disk Swath 10 Extended CONUS 2 - Swath 1 Meso 11 -1 Meso 11 -2
330 Full Disk Swath 11 Extended CONUS 2 - Swath 2 Meso 12 -1 Meso 12 -2
360 Full Disk Swath 12 Extended CONUS 2 - Swath 3 Meso 13 -1 Meso 13 -2
390 Full Disk Swath 13 Extended CONUS 2 - Swath 4 Meso 14 -1 Meso 14 -2
420 Full Disk Swath 14 Extended CONUS 2 - Swath 5 Meso 15 -1 Meso 15 -2
450 Full Disk Swath 15 Extended CONUS 2 - Swath 6 Meso 16 -1 Meso 16 -2
480 Full Disk Swath 16 Extended CONUS 2 - Swath 7 Meso 17 -1 Meso 17 -2
510 Full Disk Swath 17 Extended CONUS 2 - Swath 8 Meso 18 -1 Meso 18 -2
540 Full Disk Swath 18 Extended CONUS 2 - Swath 9 Meso 19 -1 Meso 19 -2
570 Full Disk Swath 19 064 Star 390 Star Meso 20 -1 Meso 20 -2
600 Full Disk Swath 20 Extended CONUS 3 - Swath 1 Meso 21 -1 Meso 21 -2
630 Full Disk Swath 21 Extended CONUS 3 - Swath 2 Meso 22 -1 Meso 22 -2
660 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

Note larger CONUS scans, while keeping full disk and meso-scale scans

DRAFT!!III
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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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Proposed ABI —Extended CONUS: West
(with increasing pixel size)

Note Alaska could be covered as part of the ‘CONUS’ ABI scan

DRAFT scan mode!
49



Proposed ABI CONUS: East
(with increasing pixel size)

| 1 | |
[w¥] [ L [ =] =l [==) =)

(75W) Proposed CONUS (Centered at 30M,874)

GOES-East



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

DRAFT scan mode!
51



Every 15 min
dd, 4

ut
d
dddy 444
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One extended
d “CONUS” sector
every 5 minutes

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

Every 3 minutes
(with 6 min gap)

Every 15 minutes
dd, qd

d“dd J“j‘d
& 54 ad'yg
L‘L‘L‘ dl‘

& Iy

One wider
“CONUS” sector
in 6 minute gaps

CONUS covered every 3 minute!
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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
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!



SRSOR Links

2 During periods in 2012 and 2013,
NOAA operated the
Geostationary Operational
Environmental Satellite (GOES)
14 Imager in an experimental
rapid scan one-minute mode
called Super Rapid Scan
Operations for GOES-R {SRSOR).
Imagery from these special
scans revealed new details

about weather events and
simulated the capabilities of the
Advanced Baseline Imager (ABI)
that will be the primary
instrument on the
next-generation geostationary
satellite, GOES-R.



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/
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More information

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

GOES-R:
* http://www.goes-r.gov
* http://www.meted.ucar.edu/index.ntm

UW/SSEC/CIMSS/ASPB:

* http://cimss.ssec.wisc.edu/goes_r/proving-ground.html
* http://cimss.ssec.wisc.edu/goes_r/proving- AMS BAVS Arice on the AB|
ground/nss|_abi/nssl_abi_rt.html N AD NGRS

BASELI R

* 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/




= Approximate spectral and spatial resolutions of US GOES Imagers
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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.


Improved attributes with the Future GOES Imagers
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