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Outline
• GOES-10

– SH support
– XGOHI

• GOES-13
• GOES-O/P

– 13.3 µm change
• GOES-R 

– Schedule 
– ABI
– Intro GLM 



GOES-12 and GOES-10



GOES-12 Imager during RSO

When the GOES-12 Imager is in Rapid Scan Operations, the region over 
South America is only scanned every 3 hours. This animation runs from 
18:30 UTC to 23:02 UTC on January 5, 2007.



GOES-10 Imager

The GOES-10 Imager routinely (every 15 or 30 minutes) scans the Southern 
Hemisphere. This is especially important when GOES-12 is in rapid-scan mode. 
This animation runs from 18:28 UTC to 22:58 UTC on January 5, 2007.









Radiances (visible)



Radiances (11 µm)



Radiances
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Clouds



XGOHI
• XGOHI = eXtended GOes High Inclination operations (only Imager)

• Due to a large satellite inclination, a remap (before) GVAR distribution 
for GOES-10 Imager data are being considered. [IMC “saturates” at 2 
degree inclination.]

• Remapped GOES-10 GVAR data from 25-June-2007 and via the 
satellite re-broadcast (12-July-2007, 23-July-2007) were investigated.

• Without XGOHI, the growing satellite inclination would continue to 
cause loops with an ever increasing ‘wobble’.

• There’s no meteorological reason the NOAA/NESDIS should not 
remap the GOES-10 Imager data.

• Care must be taken to monitor the fire products.

• Given the current remapping parameters, the pro’s of XGOHI (steady 
image loops) outweigh the con’s (slightly changed hot spot detection).

• GOES-10 Imager XGOHI operations started at 19:13UTC on October 
2, 2007



GOES-9 High Inclination Movie

Inclination of approximately 1.8 degrees



GOES-10 (Org.)



GOES-10 (Remapped)

Actually June 25th data.



Brightness temperature 
differences image (org.)



Brightness temperature 
differences image (remap)



AMV (both sets, thinned)



GOES-10 Unremapped vs GOES-10 Remapped vs GOES-12

GOES-10 Remapping impact on fires (centered on Brazil)
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“Before” XGOHI operations



“After” XGOHI operations



Outline
• GOES-10

– SH support
– XGOHI
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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



GOES-12/13 (During eclipse)
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Why not scan away from contaminated data?



GOES-13 (Full Disk)
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GOES-12:

GOES-13:

Visible Shortwave Window
MI Fires

3-Aug-2007
S. Bachmeier, CIMSS



NOAA Tech Memos
• GOES-11 (#103)
• GOES-12 (#115)

– http://rammb.cira.colostate.edu/research/calibration
/goes_12_science_test_report.asp

• GOES-13 (#125)



GOES Databooks
• http://goes.gsfc.nasa.gov/text/goes.databook.html
• http://goes.gsfc.nasa.gov/text/goes.databookn.html



Outline
• GOES-10

– SH support
– XGOHI

• GOES-13
• GOES-O/P    (GVAR change)

– 13.3 µm with ~4km IGFOV
• GOES-R 

– Schedule 
– ABI
– Intro GLM 



GOES-O – improved spatial resolution of the 13.3 µm band.

4 km

1 km

8 km

2 km



GOES-0

• To better prepare for the GVAR changes, 
plans call for sample GOES-O GVAR data 
(from thermal vacuum testing) to be 
posted.

• Sample GVAR date availability is TDB

• Launch date may be June of 2008
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Continuity of GOES Operational Satellite Program
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Critical Products to the Nation
• Advanced Baseline Imager (ABI)

– Monitors and tracks severe weather, winds, hurricanes, hazards, etc.
– Images clouds to support forecasts
– Aerosols for Air Quality & Climate Applications
– Volcanic ash tracking, fire and smoke detection, winds and icing detection

• Hyperspectral Environmental Suite (HES)
– Provides atmospheric moisture and temperature profiles to support environmental models, forecasts and 

climate monitoring
– Monitors coastal regions for ecosystem health, water quality, coastal erosion, harmful algal blooms, sea 

surface temperature
– Geostationary sampling of ocean color allows coastal resource management

• Geostationary Lightning Mapper (GLM)
– Detects lightning strikes as an indicator of severe storms
– Previous capability only existed on polar satellites

• EXIS – (EUV and X-Ray Irradiance Sensors) and Space Environmental In-Situ Suite (SEISS)
– Images the sun and measures solar output to monitor solar storms (SUVI/EXIS)
– Measures magnetic fields and charged particles (SEISS)
– Enables early warnings for satellite and power grid operations, telecom services, astronauts, and airlines

• Auxiliary Services
– Environmental Data Relay
– Search and Rescue



Geostationary  Lightning Mapper  (GLM)

• Detects total strikes: in cloud, cloud 
to cloud, and cloud to ground

– Complements today’s land based 
systems that only measure cloud to 
ground (about 15% of the total 
lightning)

•Increased coverage over oceans and 
land
– Currently no ocean coverage, and 
limited land coverage in dead zones

Figure from NASA. 

GLM Objectives:

Provide continuous, full-disk lightning 
measurements for storm warning and 
nowcasting.

Provide early warning of tornadic
activity.   



GOES-E and GOES-W GLM View of 
CONUS and Adjacent Oceans
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Combined 10-yr LIS/OTD for January

The GLM full-disk is defined as the intersection of 
circular and square Earth-centered fields-of-view 
having minimum diameter 16.0o and minimum 
length 15.1o respectively. 

160110

First geostationary LM!
Combined 10-yr LIS/OTD for July



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 Every 3 hours
CONUS        12 per hour ~4 per hour
Mesoscale Every 30 sec n/a

Visible (reflective bands) 
On-orbit calibration Yes No



ABI 
scans 
about 5 
times 
faster
than the 
current 
GOES 
imager

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 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.





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

other important regions.

“Franklin”



15-min time resolution “loop”



1-min time resolution loop



Ernesto – Special GOES-10 data



ABI Visible/Near-IR Bands

Schmit et al, 2005



ABI IR Bands

Schmit et al, 2005



ABI bands via NWP simulation from the CIMSS AWG 
Proxy Team



Using satellite observations (MODIS, MET-8 and AIRS) 
to simulate the ABI

Figure courtesy of M. Gunshor, CIMSS 



Similar bands on the GOES-12 Imager
Figure courtesy of M. Gunshor, CIMSS



The additional bands on the Advanced Baseline Imager (ABI) allow
new or improved products

“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”

“8.5 µm” “9.61 µm”

“10.35 µm” “11.2 µm” “12.3 µm” “13.3 µm”

Aerosols

Snow, 
Cloud 
phase

Particle size

Water Vapor

Surface
features, clouds

Clouds, Precip.,
SST

Fog, Fires,  
clouds, etc

Water Vapor, 
Precip.

Clouds, etc Cirrus
CloudsVegetation

WV, Upper-
level SO2

Vol. Ash, 
Cloud phase

Total Ozone

Low-level
Moisture Cloud heights



Products

Aerosol Detection (including Smoke 
and Dust)Aerosol Particle Size

Volcanic Ash *
Aircraft Icing Threat
Cloud Imagery: Coastal*
Cloud & Moisture Imagery
Cloud Layers / Heights & Thickness 
*Cloud Ice Water Path *
Cloud Liquid Water
Cloud Optical Depth
Cloud Particle Size Distribution
Cloud Top Phase
Cloud Top Height *
Cloud Top Pressure *
Cloud Top Temperature *
Cloud Type
Convection Initiation
Enhanced “V” / Overshooting Top 
DetectionHurricane Intensity
Low Cloud & Fog
Lightning Detection
Turbulence
Visibility

Suspended Matter / Optical Depth

Geomagnetic Field
Probability of Rainfall
Rainfall Potential
Rainfall Rate / QPE
Legacy Afm. Vertical Moisture 
Profile *Legacy Afm. Vertical Temperature 
Profile *Derived Stability Indices *
Total Precipitable Water *
Total Water Content *
Clear Sky Masks
Radiances *
Absorbed Shortwave Radiation: 
SurfaceDownward Longwave Radiation: 
SurfaceDownward Solar Insolation: Surface
Reflected Solar Insolation: TOA
Upward Longwave Radiation *: 
Surface & TOAOzone Total *
SO2 Detection *
Derived Motion Winds *
Fire / Hot Spot Characterization
Flood / Standing Water
Land Surface (Skin) Temperature *

Surface Albedo
Surface Emissivity *

Vegetation Index
Currents
Sea & Lake Ice / Age
Sea & Lake Ice / Concentration
Sea & Lake Ice / Extent & Edge
Sea & Lake Ice / Motion
Ice Cover / Landlocked
Snow Cover
Snow Depth
Sea Surface Temps
Energetic Heavy Ions
Mag Electrons & Protons: Low 
EnergyMag Electrons & Protons: Med & 
High EnergySolar & Galactic Protons
Solar Flux: EUV
Solar Flux: X-Ray
Solar Imagery: extreme UV / X-Ray

Vegetation Fraction: Green

* = Products degraded from original GOES-R requirements  (e.g.; no HES)

ABI –
Advanced 
Baseline 
Imager

Continuity of 
GOES Legacy 

Sounder 
Products from 

ABI

SEISS –
Space 

Env. In-Situ 
Suite

EXIS – EUV 
and 

X-Ray 
Irradiance 
Sensors

GLM –
Geostationary 

Lightning 
Mapper

Magnetometer SUVI – Solar 
extreme 

UltraViolet
Imager



Approximate spectral and spatial resolutions of US GOES Imagers
~ Band 
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BAMS Article 

August 2005 AMS BAMS article by Schmit et al.



From CIMSS AWG Proxy Team





“Improvement factors for GOES, 
MET-8 and ABI



Disclaimer

The views, opinions, and findings contained in this 
report are those of the author(s) and should not be 
construed as an official National Oceanic and 
Atmospheric Administration or U.S. Government 
position, policy, or decision.
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