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–

 
Temporal, Spectral, Spatial

–
 

Product List
–

 
ABI “Soundings”
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GOES-13 

GOES-13/O/P will have 
similar instruments to 
GOES-8-12, but on a 
different spacecraft bus. 

Spring and fall eclipse 
outages will be avoided 
by larger onboard 
batteries. 

Improved navigation

Improved radiometrics

GOES-8/12

GOES-13/O/P
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GOES-13 shows improved navigation
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GOES-12/13 (Around eclipse period)
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GOES-12/13 (During eclipse)
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GOES-O Science checkout

•

 

Expected launch (no earlier than): 
–

 

28 April 2009.

•

 

GOES-O Science Test web page: 
http://rammb.cira.colostate.edu/projects/goes-o/

•

 

Changes to GOES-O Imager:
–

 

Improved spatial resolution of 13.3 μm band 
(8 km to 4 km)

–

 

Change in GVAR data format may be 
necessary!

Significance:  The GOES-O Science Test goals include: assess the GOES-O data, 
generate products, investigate instrument changes, and collect unique rapid-scan imagery.

(Courtesy of D. Hillger and T. Schmit)

Imager Weighting Functions

Sounder Weighting Functions
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GOES-O/P – improved spatial resolution of the 13.3 µm band

4 km

The GOES-O/P Imagers have improved resolution in the 13.3 µm band. 
The nominal detector size improves from 8 km to 4 km meaning that 
these are the first GOES imagers with all the same spatial resolution of 
the infrared bands. 

The improved spatial resolution allows an improved:
- cloud-top product, 
- height of the ‘satellite-derived’ atmospheric motion vectors, 
- volcanic ash detection. 

8 km

“GOES-O/P” “GOES-M/N”
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The Advanced Baseline Imager:
ABI Current

Spectral Coverage
16 bands

 
5 bands

Spatial resolution 
0.64 μm Visible 0.5 km Approx. 1 km
Other Visible/near-IR

 
1.0 km

 
n/a

Bands (>2 μm)
 

2 km
 

Approx. 4 km

Spatial coverage
Full disk

 
4 per hour

 
Scheduled (3 hrly)

CONUS        12 per hour
 

~4 per hour
Mesoscale

 
Every 30 sec

 
n/a

Visible (reflective bands) 
On-orbit calibration

 
Yes

 
No
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GOES-10



15

15-min time resolution “loop”
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1-min time resolution loop



17

1-min time resolution loop
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Real or Simulated?
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Real or Simulated?
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ABI bands via NWP simulation (CIMSS AWG Proxy Team)
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19 January 2001, 1720 UTC

MODIS  0.5 km

GOES-8  1 km

MODIS  0.25 km

MODIS  1 km

Lake Effect Snow Bands: Visible
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Input Information 0.5 km 1 km 2 km
Full disk diameter 17.76 deg 22141 11070 5535 pixels
CONUS height 4.8129 deg 6000 3000 1500 pixels
CONUS width 8.0215 deg 10000 5000 2500 pixels
Meso

 

height/width 1.6043 deg 2000 1000 500 pixels

Approximate number of ABI pixels

Current GOES is approximately  2705 x 5209 for the FD IR 

Figure courtesy of ITT Industries

0.5 km 1 km 2 km

Full 
disk

490,223,881 122,544,900 30,636,225

CONUS 60,000,000 15,000,000 3,750,000

Meso 4,000,000 1,000,000 250,000
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There are two anticipated scan modes for the ABI:
-

 

Full disk images every 15 minutes + 5 min CONUS images + mesoscale. 
or -

 

Full disk every 5 minutes.

ABI 
scans 
about 5 
times 
faster
than the 
current 
GOES 
imager
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ABI can offer Continental US images every 5 minutes for routine monitoring of a wide 
range of events (storms, dust, clouds, fires, winds, etc).

This is every 15 or 30 minutes with the current GOES in routine mode.
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Mesoscale

 

images every 30 seconds for rapidly changing 
phenomena (thunderstorms, hurricanes, fires, etc). Current 
GOES can not offer these rapid scans while still scanning 

other important regions

“Franklin”
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Imager Coverage in ~30 minutes

Current Imager
(Rapid Scan mode)

Future Imager
(“Flex”

 
mode)

Full Disk 0 2
Northern Hemi 1 -
CONUS 3 6
Mesoscale 0 60

Full Disk N. Hemisphere CONUS Mesoscale
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Current GOES Imager scan 
coverage within 15 minutes

GOES-R ABI scan coverage 
within 15 minutes

CIMSS
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ABI Visible/Near-IR Bands

Schmit et al, 2005
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ABI IR Bands

Schmit et al, 2005



33The ABI visible and near-IR bands have many uses.

Visible and near-IR channels on the ABI
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While there are differences, there are also many similarities for 
the spectral bands on MET-8 and the Advanced Baseline 
Imager (ABI). Both the MET-8 and ABI have many more bands 
than the current operational GOES imagers.
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ABI Clear-sky Weighting Functions
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http://cimss.ssec.wisc.edu/goes/wf/ABI/
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Sea & Lake Ice: Motion

Sea & Lake Ice: Extent

Sea & Lake Ice: Concentration

Sea & Lake Ice: Age

Currents: Offshore

Currents

Vegetation Index

Vegetation Fraction: Green

Surface Emissivity

Surface Albedo

Snow Depth

Ice Cover/Landlocked

Flood/Standing Water

SO2 Detection

Ozone Total

Upward Longwave

 

Radiation: TOA

Upward Longwave

 

Radiation: Surface

Downward Longwave

 

Radiation: Surface

Absorbed Shortwave Radiation: Surface

Total Water Content

Rainfall Potential

Probability of Rainfall

Visibility

Turbulence

Low Cloud and Fog

Enhanced “V”

 

/ Overshooting Top Detection

Convective Initiation

Cloud Type

Cloud Liquid Water

Cloud Layers / Heights and Thickness

Cloud Imagery: Coastal

Cloud Ice Water Path

Aircraft Icing Threat

Aerosol Particle Size

GOES-R 34 Additional Products (Option 2)GOES-R 34 Baseline Products
Aerosol Detection (incl

 

Smoke & Dust)

Suspended Matter / Optical Depth

Volcanic Ash: Detection & Height

Cloud & Moisture Imagery

Cloud Optical Depth

Cloud Particle Size Distribution

Cloud Top Phase

Cloud Top Height

Cloud Top Pressure

Cloud Top Temperature

Hurricane Intensity

Lightning Detection: Events & Flashes

Rainfall Rate / QPE

Legacy Vertical Moisture Profile

Legacy Vertical Temperature Profile

Derived Stability Indices

Total Precipitable Water

Clear Sky Masks

Radiances

Downward Solar Insolation: Surface

Reflected Solar Insolation: TOA

Derived Motion Winds

Fire / Hot Spot Characterization

Land Surface (Skin) Temperature

Snow Cover

Sea Surface Temperature

Energetic Heavy Ions

Magnetospheric

 

Electrons and Protons: Low Energy

Magnetospheric

 

Electrons and Protons: Medium & High Energy

Solar and Galactic Protons

Geomagnetic Field

Solar Flux: EUV

Solar Flux: X-Ray

Solar Imagery: X-Ray

MagnetometerSEISS
SUVI

GLM
ABI EXIS

G
O

E
S
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-6
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GOES-R Products List
Observables- Product Sets 1 & 2

Baseline Products
# GOES-R GS 
End-Products

Observables- Product Sets 3 & 4
Option 2 Products

# GOES-R GS 
End-Products

Aerosol Detection (incl

 

Smoke & Dust) 6 Aerosol Particle Size 2
Suspended Matter / Optical Depth 4 Aircraft Icing Threat 2
Volcanic Ash: Detection & Height 2 Cloud Ice Water Path 6
Cloud & Moisture Imagery 54 Cloud Imagery: Coastal 2
Cloud Optical Depth 4 Cloud Layers / Heights and Thickness 6
Cloud Particle Size Distribution 6 Cloud Liquid Water 6
Cloud Top Phase 6 Cloud Type 6
Cloud Top Height 6 Convective Initiation 4
Cloud Top Pressure 4 Enhanced “V”

 

/ Overshooting Top Detection 4
Cloud Top Temperature 4 Low Cloud and Fog 2
Hurricane Intensity 2 Turbulence 4
Lightning Detection: Events & Flashes* 12 Visibility 2
Rainfall Rate / QPE 2 Probability of Rainfall 2
Legacy Vertical Moisture Profile 6 Rainfall Potential 2
Legacy Vertical Temperature Profile 6 Total Water Content 6
Derived Stability Indices 30 Absorbed Shortwave Radiation: Surface 2
Total Precipitable Water 2 Downward Longwave

 

Radiation: Surface 4
Clear Sky Masks 6 Upward Longwave

 

Radiation: Surface 4
Radiances* 6 Upward Longwave

 

Radiation: TOA 4
Downward Solar Insolation: Surface 6 Ozone Total 4
Reflected Solar Insolation: TOA 4 SO2 Detection 2
Derived Motion Winds 36 Flood/Standing Water 4
Fire / Hot Spot Characterization 8 Ice Cover/Landlocked 2
Land Surface (Skin) Temperature 6 Snow Depth 6
Snow Cover 6 Surface Albedo 2
Sea Surface Temperature 6 Surface Emissivity 2
Energetic Heavy Ions* 1 Vegetation Fraction: Green 2
Magnetospheric Electrons and Protons: Low  
Energy*

1 Vegetation Index 2

Magnetospheric Electrons and Protons: Medium &   
High Energy*

1 Currents 4

Solar and Galactic Protons* 1 Currents: Offshore 4
Geomagnetic Field* 1 Sea & Lake Ice: Age 2
Solar Flux: EUV* 1 Sea & Lake Ice: Concentration 4
Solar Flux: X-Ray* 1 Sea & Lake Ice: Extent 2
Solar Imagery: X-Ray* 2 Sea & Lake Ice: Motion 4

* GRB Product
ABI GLM SUVI/EXIS SEISS MAG
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Sample 16Sample 16--bands of the ABIbands of the ABI

animation
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0.64 μm 0.86 μm 1.38 μm

1.61 μm 2.26 μm 3.9 μm 6.19 μm

6.95 μm 7.34 μm

0.47 μm
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Forecasters Need an advanced sounder

Forecasters value the current GOES sounder 
products; however, the same forecasters also 
noted several limitations of the current 
sounder, including:

the scanning rate is relatively slow, which  limits 
coverage; and

the vertical resolution, especially in moisture, from 
the current generation GOES radiometers is limited. 

A hyperspectral sounder in a geostationary orbit will meet 
these forecaster needs, but will not be on GOES-R or -S.
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Profile Information Content
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Temperature information
Water Vapor (relative humidity) Information

The relative vertical information is shown for radiosondes, a high-spectral infrared 
sounder, the current broad-band GOES Sounder and the ABI. The high-spectral 
sounder is much improved over the current sounder. This information content 
analysis does not account for any spatial or temporal differences. 
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GOES-R ABI Weighting Functions

ABI has 1 CO2

 

band, so upper-level temperature will be 
degraded compared to the current sounder



46

GOES-13 Sounder WFs

The GOES-N sounder has 5 CO2

 

bands, more Shortwave 
bands than ABI
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Potential Benefits of an 
advanced geo sounder

•
 

High spectral and temporal resolution observations will 
benefit nowcasting and NWP applications. 
–

 

Retrievals from high spectral resolution data exhibit much less 
dependence on the first guess information. 

•
 

Would be able to monitor important low-level information 
about the atmosphere and thus substantially improve the 
capability to forecast severe weather. 

•
 

The potential uses (atmospheric profiling, surface 
characterization, cloud information, total ozone, 
atmospheric motion vector winds) of high spectral 
resolution IR data have been amply documented.
–

 

Other application areas include trace gases/air quality, dust 
detection and characterization, climate, and calibration. 
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66thth
 

GOES UsersGOES Users’’
 

ConferenceConference

GGeostationary eostationary OOperational perational EEnvironmental nvironmental SSatellites: atellites: http://www.goeshttp://www.goes--r.govr.gov

Special Event on 2 November:  50th Anniversary of the 1st MeteorSpecial Event on 2 November:  50th Anniversary of the 1st Meteorological Satellite Experimentological Satellite Experiment

33--5 November 20095 November 2009
Monona Terrace Convention CenterMonona Terrace Convention Center

Madison, WisconsinMadison, Wisconsin

http://cimss.ssec.wisc.edu/goes_r/meetings/guc2009/
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Information Volume)
Current attributes: defined to be 1

“Information 
volume”
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“Information 
volume”

Improved attributes with the Future GOES Imagers   
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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+

0.47
0.64
0.86
1.6
1.38
2.2
3.9
6.2

6.5/6.7/

 
7

14km
7.3
8.5
9.7

10.35
11.2
12.3
13.3

8 4 2

V
is

ib
le

N
ea

r-
IR

In
fr

ar
ed

Box size represents detector size

“MSI mode”
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Potential benefits of an advanced geo sounder: 
•

 

Schmit, T.J., J. Li, S.A. Ackerman, J.J. Gurka, 2009:  
Geostationary High Spectral and Temporal Resolution Infrared 
Measurements.  J. Tech., accepted

Potential benefits of 1-minute data: 
•

 

Schmit, T. J., R. M. Rabin, A. S. Bachmeier, J. Li, M. M. 
Gunshor, H. Steigerwaldt, A. J. Schreiner, R. M. Aune, and G. 
S. Wade, 2009: Many uses of the geostationary operational 
environmental satellite-10 sounder and imager during a high 
inclination state, JARS, Vol. 3, 033514.

ABI on GOES-R can produce sounder-like products: 
•

 

Schmit, Timothy J.; Li, Jun; Gurka, James J.; Goldberg, 
Mitchell D.; Schrab, Kevin J.; Li, Jinlong

 

and Feltz, Wayne F. 
The GOES-R Advanced Baseline Imager and the continuation 
of current sounder products. JAMC, 47, 2008, pp.2696-2711.

ABI Overview:
•

 

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. 
BAMS, Volume 86, Issue 8, 2005, pp.1079-1096. 

Select (Schmit) Publications
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Schwerdtfeger
 

Library at SSEC: 
•

 

GOES-R Bibliography (WI)

•

 

http://library.ssec.wisc.edu/resources/goesr/goesr.php. 

Select journal articles:
Jin, Xin; Li, Jun; Schmit, Timothy J.; Li, Jinlong; Goldberg, Mitchell D. and Gurka, James J. Retrieving clear-sky atmospheric 

parameters from SEVIRI and ABI infrared radiances. Journal of Geophysical Research, Volume 113, 2008, 
doi:10.1029/2008JD010040, 2008. Call Number: Reprint # 5816. 

Li, Zhenglong; Li, Jun; Menzel, W. Paul; Schmit, Timothy J.; Nelson, James P.

 

III; Daniels, Jaime and Ackerman, Steven A. 
GOES sounding improvement and applications to severe storm nowcasting. Geophysical Research Letters, Volume 35, 
Issue 3, 2008, doi:10.1029/2007GL032797, 2008. Call Number: Reprint # 5677. 

Schmit, Timothy J.; Li, Jun; Gurka, James J.; Goldberg, Mitchell

 

D.; Schrab, Kevin J.; Li, Jinlong

 

and Feltz, Wayne F. The 
GOES-R Advanced Baseline Imager and the continuation of current sounder products. Journal of Applied Meteorology 
and Climatology, Volume 47, Issue 10, 2008, pp.2696-2711. Call Number: Reprint # 5861.

Brunner, Jason C.; Ackerman, Steven A.; Bachmeier, A. Scott and Rabin, Robert M. A quantitative analysis of the enhanced-V 
feature in relation to severe weather. Weather and Forecasting, Volume 22, Issue 4, 2007, pp.839-852. Call Number: 
Reprint # 5425. 

Zhang, Peng; Li, Jun; Olson, Erik; Schmit, Timothy J.; Li, Jinlong

 

and Menzel, W. Paul Impact of point spread function on 
infrared radiances from geostationary satellites. IEEE Transactions on Geoscience

 

and Remote Sensing, Volume 44, 
Issue 8, 2006, pp.2176-2183. Call Number: Reprint # 5216. 

Li, Jun; Liu, Chian-Yi; Huang, Hung-Lung; Schmit, Timothy J.; Wu, Xuebao; Menzel, W. Paul and Gurka, James J. Optimal 
cloud-clearing for AIRS radiances using MODIS. IEEE Transactions on Geoscience

 

and Remote Sensing, Volume 43, 
Issue 6, 2005, pp.1266-1278. Call Number: Reprint # 4448. 

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. Call Number: Reprint # 4474.

Li, Jun; Menzel, W. Paul; Sun, Fengying; Schmit, Timothy J. and Gurka, James AIRS subpixel

 

cloud characterization using 
MODIS cloud products. Journal of Applied Meteorology, Volume 43,

 

Issue 8, 2004, pp.1083-1094. Call Number: Reprint # 
3759. 

GOES-R Bibliography

AMS BAMS Article on 
the ABI (Aug. 2005)
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GOES-R: 
•

 
http://www.goes-r.gov

•
 

http://www.meted.ucar.edu/index.htm
•

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

GOES and NASA: 
•

 
http://goespoes.gsfc.nasa.gov/goes/index.html

•
 

http://goes.gsfc.nasa.gov/text/goes.databookn.html
UW/SSEC/CIMSS/ASPB:

•
 

http://cimss.ssec.wisc.edu/goes_r/awg/proxy/nwp/
•

 
http://cimss.ssec.wisc.edu/goes/abi/

•
 

http://cimss.ssec.wisc.edu/goes/abi/wf
•

 
http://cimss.ssec.wisc.edu/goes/blog/

•
 

http://www.ssec.wisc.edu/data/geo/

More information

AMS BAMS Article on 
the ABI (Aug. 2005)
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Real, Simulated
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Real, Simulated
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Summary
•

 
The ABI on GOES-R will improve over the 
current instrument in many aspects (spatial, 
temporal, spectral), plus improved image 
navigation and registration and radiometer 
performance.

•
 

Thank you for your time. 

•
 

Contact information: 
–

 
tims@ssec.wisc.edu

 
or tim.j.schmit@noaa.gov
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