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GOES-13/14/15

GOES-13/14/15 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

Similar stray light to ,_J»
GOES-13/14 GOES- 13/14/15 AL
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First GOES-15 Images
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GOES-13 Images
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GOES-14: Special “1-min” imagery
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“See changes as they happen — routinely available from the ABI”




%8

1-min ¥ .. 30-min

’e " . . .
GUES-L1S IMRGER 13 SEP 10 18:15 UTC VISIELEMelDRS GOES-13 IMAGER 13 SEF 10 1&:15 UTC VISIBLE HolDRs

Visible data from the recent NOAA Science Test, lead by Hillger and Schmit



Improved spatial resolution of GOES-15 Imager band 6

GOES-13 Imager
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GOES-15 Imager
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The 13.3 um band 6 of the GOES-13 (top panel) has an 8 km IGFOV (Instantaneous
Geometric Field of View); while the same band on the GOES-15 (lower panel) has a 4 km
IGFOV. Note the finer resolution of the cloud edges and the ‘cleaner’ image.




Improved INR
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GOES-12/14 (Around eclipse period)
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GOES Outages
-- approximate hours/year

KOZ, Eclipse and Housekeeping, SEM
Satellite Series Stray Light calibration,
(spring and fall) Maneuvers

and Yaw-flip
GOES-8 thru -12 420 211

GOES-13/14/15
(may be reduced)

GOES-R ABI
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GOES-R Overview

 Advanced Baseline Imager (ABI)

o Space Weather

— Space Environmental In-Situ Suite (SEISS)
— Solar Ultra Violet Imager (SUVI)
— Extreme Ultra Violet/X-Ray Irradiance Sensor (EXIS)
— Magnetometer

e Geostationary Lightning Mapper (GLM)

e« Communications
— GOES Rebroadcast (GRB)
— Low Rate Information Transmissions (LRIT)
— Emergency Managers Weather Information Network (EMWIN)
— Search and Rescue (SAR)
— Data Collection System (DCYS)




The Advanced Baseline Imager:

ABI Current
Spectral Coverage
16 bands 5 bands
Spatial resolution
0.64 um Visible 0.5 km Approx. 1 km
Other Visible/near-IR 1.0 km n/a
Bands (>2 um) 2 km Approx. 4 km
Spatial coverage
Full disk 4 per hour Scheduled (3 hrly)
CONUS 12 per hour ~4 per hour
Mesoscale Every 30sec n/a

Visible (reflective bands)
On-orbit calibration Yes \[e)




In 15 Minutes
Current GOES

Imager can scan:
» Most (3/5) of a Full Disk
Image

In 15 Minutes
ABI (Flex Mode) will

scan.

» 30 Mesoscale Images
* 3 CONUS Images

* 1 Full Disk Image
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ABI Visible/Near-IR Bands

Future GOES
imager (ABI)
band

Wavelength
range (um)

Central
wavelength

(Hm)

Mominal
subsatellite

IGFOV (km)

Sample use

0.45-0.49

047

Daytime aerosol
over land, coastal
water mapping

0.59-0.69

0.64

Daytime clouds fog, inso-
lation, winds

0.846-0.885

0.865

Daytime vegetation/burn
scar and aerosol
over water, winds

1.371-1.386

1.378

Daytime cirrus cloud

1.58-1.64

l.6l

Daytime cloud-top phase
and particle size, snow

2.225-2.275

Schmit et al., 2005

2.25

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




ABI| IR Bands

3.80-4.00

Surface and cloud, fog at
night, fire, winds

5.77-6.6

High-level atmeospheric
water vapor, winds,
rainfall

6.75-7.15

Midlevel atmospheric
water vapor, winds,
rainfall

71.24-744

Lower-level water vapor,
winds, and 5O,

8.3-8.7

Total water for stabilicy,
cloud phase, dust, SO,
rainfall

9.42-9.8

Total ozone, turbulence,
and winds

10.1-10.6

Surface and cloud

10.8-11.6

Imagery, 55T, clouds,
rainfall

11.8-12.8

Total water, ash, and 55T

Schmit et al., 2005

13.0-13.6

Air temperature, cloud
heights and amounts




ABIl band 1 (0.47 pm) reflectance 2008-06-26

-

UW/CIMSS 21:00 UTC w
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These NWP model simulations were performed on the 'cobalt' supercomputer st
the National Center for Supercomputing Applications at the University of lllinois.




ABI band 2 (0.64 um) reflectance 2008-06-26

- - ST

UW/CIMSS 21:00 UTC w




ABI band 3 (0.87 um) reflectance 2008-06-26

- - x T

UW/CIMSS 21:00 UTC w




ABI| band 4 (1.38 um) reflectance 2008-06-26

- 3

UW/CIMSS 21:00 UTC w




ABIl band 5 (1.61 um) reflectance 2008-06-26
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ABI band 6 (2.25 um) reflectance 2008-06-26

-

UW/CIMSS 21:00 UTC w




ABI band 7 (3.90 um) BT (K) 2008-06-26
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ABI band 8 (6.19 um) BT (K) 2008-06-26
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ABI band 9 (6.95 um) BT (K) 2008-06-26
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ABI band 10 (7.34 um) BT (K) 2008-06-26
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ABl band 11 (8.5 um) BT (K) 2008-06-26

UW/CIMSS 21:00 UTC




ABl band 12 (9.6 um) BT (K) 2008-06-26

- -
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ABlband 13 (10.4 um) BT (K) 2008-06-26
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ABlband 14 (11.2 um) BT (K) 2008-06-26
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ABl band 15 (12.3 um) BT (K) 2008-06-26
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ABl band 16 (13.3 um) BT (K) 2008-06-26




GOES-R Simulated ABI 2005-08-28, 2200UTC GOES-R Simulated ABI 2005-08-28, 2200UTC GOES-R Simulated ABI 2005 GOES-R Simulated ABI 2005-08-28, 2200UTC
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Corresponding current Imager bands of Hurricane Katrina
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McIDAS-V

http;//www.ssec.wisc. edu/mc1das/software/v/

225 235 2435 255 265 225 235 245 255 265

Brightness Temperature (K) Brightness Temperature (K)

ABIS (6.19 um) High Level Water Vapor Date/Time: 2005-06-04 22:00:00Z
ABIS (6.95 um) Mid-Level Water Vapor Date/Time: 2005-06-04 22:00:00Z
GOES-12 (6.5 um) Water Vapor Date/Time: 2005-06-04 22:02:00Z ABIS (7.34 um) Low-Level Water Vapor Date/Time: 2005-06-04 22:00:00Z
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Current GOES Future GOES ¢,
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Visualization
“decision aid”

e “True Color” with “synthetic” green from ABI
simulated data (from CIMSS); image from Don
Hillger, RAMMB.
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Calculated ABI bands
(subset)
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Observed GOES-13 Imager
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Improved attributes with the Future GOES Imagers
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Approximate spectral and spatial resolutions of US GOES Imagers

~ Band
Center (um)

0.47
0.64
0.86
1.6
1.38
2.2
3.9
6.2
6.5/6.7/7
7.3
8.5
9.7

10.35
11.2
12.3
13.3

Infrared

GOES-6/7 GOES-8/11 GOES-12/N

GOES-O/P

GOES-R+

Box size represents pixel size

14km

“MSlI mode”é
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NJM ~ NASK

Cloud & Moisture Imagery (KPP}

Radiances*

Aerosol Detection (including Smoke &
Dust)

Aerosol Optical Depth

Volcanic Ash: Detection & Height
Cloud Qptical Depth

Cloud Particle Size Distribution
Cloud Top Phase

Cloud Top Height

Cloud Top Pressure

Cloud Top Temperature
Hurricane Intensity

Rainfall Rate / QPE

Legacy Vertical Moisture Profile
Legacy Vertical Temperature Profile
Derived Stability Indices

Total Precipitable Water

Clear Sky Masks

Downward Shortwave Rad.: Surface
Fire / Hot Spot Characterization
Land Surface (Skin) Temperature
Sea Surface Temperature (skin)

ABI| (Baseline Products)
ABI (Option 2 Products)
SEISS

Lightning Det: Events, Flashes,
Groups*

Energetic Heavy lons*

Magnetospheric Electrons and Protons:

Low Energy*

GOES-R Series End-Product List

Upward Longwave Radiation: Surface

Convective Initiation
Enhanced "V"/ Overshooting Top
Detection

Magnetospheric Electrons and Protons: Tropopause Folding Turbulence

Medium & High Energy*
Solar and Galactic Protons*
Geomagnetic Field*

Solar Flux: EUV*

Solar Flux: X-Ray*

Solar Imagery: UV*

Aerosol Particle Size
Aircraft Icing Threat

Cloud Type

Qzone Total

Visibility

Cloud Ice Water Path
Cloud Layers / Heights
Cloud Liquid Water

S0, Detection

Low Cloud and Fog
Reflected Shortwave Rad.: TOA
Snow Cover

Derived Motion Winds

GLM
EXIS

Prediction

Upward Longwave Radiation: TOA
Absorbed Shortwave Rad.: Surface
Downward Longwave Rad.: Surface
Flood / Standing Water

lce Cover

Snow Depth (over Plains)

Surface Albedo

Surface Emissivity

Vegetation Fraction: Green
Vegetation Index

Currents

Currents: Offshore

Sea and Lake lce: Age

Sea and Lake lce: Concentration

Sea and Lake Ice: Motion
Probability of Rainfall
Rainfall Potential

Suvi
Magnetometer

* Included in GRB




More information

GOES-R:
* http://www.goes-r.gov
* http://www.meted.ucar.edu/index.htm s
» http://cimss.ssec.wisc.edu/goes_r/proving-ground. htmI

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/

ARTICLES

AMS BAMS Article on
the ABI (Aug. 2005)



Google Earth

Sample ABI simulated data are available in several
formats (google earth, netcdf, McIDAS area & png):

— http://cimss. ssec. WISC edu/goes/abllloopslllnks html




Summary

 The ABI on GOES-R will improve over the
current imager in many aspects (spectral,
spatial, and temporal on orders of 3, 4 and
5, respectively), plus improved image
navigation and registration and radiometer
performance.

 These improvements will greatly assist a
host of applications and new products.

 McIDAS will be key wrt visualization
e Contact information:

— tim.J.schmit@noaa.gov
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Improvement Factors: Current and Future GOES Imagers
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