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GOES-R Overview

Advanced Baseline Imager (ABI)

No dedicated Sounder

Geostationary Lightning Mapper (GLM)
Space Weather

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

Communications

— GOES Rebroadcast (GRB)

— High Rate Information Transmissions (HRIT)

— Emergency Managers Weather Information Network (EMWIN)
— Search and Rescue (SAR)

— Data Collection System (DCS)



Overview
* ABI (Advanced Baseline Imager)

— Temporal
— Spatial
GOES-R Spacecraft
B SpeCtraI Lockheed Martin
— Imagery

Extreme Ultraviolet and X-ray

 Select Products e

Space Environment

°® Su mmary | " \ \v In-situSuite(SEI‘SFSlv)”N‘l".b
— More information W NS

Mapper (GLM)

Imager (ABI)

See Poster 4.18: GOES-R Sectorized Cloud and Moisture Imagery Products




The Advanced Baseline Imager:

Spectral Coverage

Spatial resolution
0.64 um Visible
Other Visible/near-IR
Bands (>2 um)

Spatial coverage
Full disk
CONUS
Mesoscale

Visible (reflective bands)
On-orbit calibration

ABI

16 bands

0.5 km
1.0 km
2 km

4 per hour
12 per hour
Every 30 sec

Yes

Current

5 bands

Approx. 1 km
n/a
Approx. 4 km

Scheduled (3 hrly)
~4 per hour
n/a

NO



ABI
scans
about 5
IES
faster
WEIRUE
current
GOES
Imager

G-13 IMG 27 AFPR 11 17:45 UTC BAND=1 0.65 UM NOAA

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.
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Mesoscale images every 30 s
(thunderstorms, hurricanes, fires,

y changlng ph omena
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In 15 Minutes
Current GOES Imager

can scCan.
« 3/5% of a Full Disk Image

In 15 Minutes
ABI (“Flex Mode”) will

scan.

* 1 Full Disk Image

« 3 CONUS Images

» 30 Mesoscale Images
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GOES-12 WATER WAFCOR 26 DEC 09 1&5:15UTC

“Water vapor” data from the GOES-14 NOAA Science Test, lead by Hillger and Schmit
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GOES-12 GOES-14

Visible data from the GOES-14 NOAA Science Test, lead by Hillger and Schmit



GOES 10 Experlenal 1- mln data

GOES-10 THAGER =22 SEF 06 o En Ut CWISIBLE Y i ACIMSS

Experimental 1-minute GOES-10 visible data provided a rapid assessment of the
current state of the atmosphere over western Tennessee, and indicated that
although there was some development of the cumulus clouds, the apparent TCUs
did not appear to favor continued development. Hence, the odds of strong
convection developing over that area would be lower during the next several hours.



“GOES” from AVHRR
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o S
: “ABI” from AVHRR

HNORA-15 AVHER 27 AFE 11 Z21:Z24U0TC EAND=S C(1Z2M2 AT REI ERESOLUTION U ACIMSS



“GOES-13 Visible Loop” ¥ S
SRR T Ik -"-’:'_:..r G
B T o

o,

By

§ ' . 4 L - X _'-'j 3 . .' . 3y d
= i el by " v R e -
o el R ey g e e il e -

- i il " . = . = - S,
G-13 IMG 28 AFRE 11 158:55 UTC VWISIEBELE EBRRHD ERHANCED HOARAASFB



ABI Visible/Near-IR Bands

Future GOES
imager (ABI)
band

Wavelength
range (pm)

Central
wavelength

(pm)

Mominal
subsatellite

IGFOV (km)

Sample use

045-049

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

|.58-1.64

1.6l

Daytime cloud-top phase
and particle size, snow

Schmit et al, 2005

2.225-2.175

2.15

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




ABIl IR Bands

3.80-4.00

Surface and cloud, fog at
night, fire, winds

577-6.6

High-level atmospheric
water vapor, winds,
rainfall

6.75-7.15

Midlevel atmospheric
water vapor, winds,
rainfall

7.24-744

Lower-level water vapor,

winds, and 30,

8.3-8.7

Tetal water for stability,
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, S5T, 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




Visible and near-1R channels on the ABI

ABIFWT (w0BZep2011) Visible SRFs & Various ASTER Reflectance Spectra
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The ABI visible and near-IR bands have many uses.



The IR channels on the ABI

ABIFMT (WBZep2011) SEFs & 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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These NWP model simulations were performed on the 'cobalt' supercomputer at

the National Center for Supercomputing Applications at the University of lllinois.
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Band 1: Daytime “Blue” band -- aerosols 21




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

- -

UW/ICIMSS 21:00 UTC w

Band 2: Daytime “Red” band — clouds, etc.




UW/ICIMSS 21:00 UTC w

Band 3: Daytime “Veggie” band




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

UW/CIMSS 21:00 UTC w

Band 4: Daytime “Cirrus” band




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

- -

UW/ICIMSS 21:00 UTC w

Band 5: Daytime “Snow” band




UW/ICIMSS 21:00 UTC w

Band 6: Daytime “Cloud-top phase” band




UW/ICIMSS 21:00 UTC w

Band 7: Shortwave IR window band - fog, fires, etc.




UW/ICIMSS 21:00 UTC w

Band 8: Upper-level tropospheric water vapor band




ABI band 9 (6.95 um) BT (K) 2008-06-26

- =

UW/ICIMSS 21:00 UTC w

Band 9: Upper/mid-level tropospheric water vapor band




ABI band 10 (7.34 um) BT (K) 2008-06-26

-

UW/ICIMSS 21:00 UTC w

Band 10: Lower mid-level tropospheric water vapor band




ABl band 11 (8.5 um) BT (K) 2008-06-26

UWICIMSS 21:00 UTC

Band 11: “Cloud-top phase” band




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

- -

UW/ICIMSS 21:00 UTC w

Band 12: “Ozone” band




ABl band 13 (10.4 um) BT (K) 2008-06-26

-

UWICIMSS 21:00 UTC \\g"""'/

Band 13: “Clean” IR longwave window band




ABlband 14 (11.2 um) BT (K) 2008-06-26
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UWICIMSS 21:00 UTC \\g"""'/

Band 14: IR longwave window band




ABl band 15 (12.3 um) BT (K) 2008-06-26
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UWICIMSS 21:00 UTC \\_g:"‘“"'/

Band 15: “Dirty” IR longwave window band




ABl band 16 (13.3 um) BT (K) 2008-06-26
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Band 16: “CO2" longwave IR band




Visualization
' (“true color” as a decision aid”

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




Visualization
(“RGB highlights cloud phase”)

e “RGB Color” (VIS 0.6, VIS 0.8, and NearIR 1.6 um) with ABI simulated
data (from CIMSS); image from William Straka, CIMSS and using the
EUMETSAT enhancement.




Overview

* ABI (Advanced Baseline Imager)
— Temporal
— Spatial
— Spectral
— Imagery
» Select Products
 Summary
— More information

Photo courtesy of ITT Geospatial Systems

See Poster 4.1: ABI Flight Performance Predictions Based on PTM Test Results




Clouds and Moisture Imagery (KPP)
Clear Sky Mask

Cloud Top Pressure and Height

Cloud Top Phase

Cloud Top Temperature

Cloud Particle Size Distribution

Cloud Optical Path

Aerosol Detection

Aerosols Optical Depth

Derived Motion Winds

Hurricane Intensity

Fire/Hot Spot Characterization

Land and Sea Surface Temperature
Volcanic Ash

Rainfall Rate

Snow Cover

Downward Solar Insolation: Surface
Reflected Solar Insolation: TOA

Lightning Detection

Cloud Layer/Heights

Cloud Ice Water Path

Cloud Liquid Water

Cloud Type

Convective Initiation

Turbulence

Low Cloud and Fog

Enhanced “V’/Overshooting Top
Aircraft Icing Threat

SO, Detections (Volcanoes)
Visibility

Upward Longwave Radiation (TOA)
Downward Longwave Radiation (SFC)
Upward Longwave Radiation (SFC)
Total Ozone

Aerosol Particle Size

Surface Albedo

Vegetation Index

Vegetation Fraction

Flood Standing Water

Rainfall probability and potential
Snow Depth

Ice Cover

Sea & Lake Ice Concentration, Age, Extent,
Motion

Ocean Currents, Currents: Offshore



Imagery

* Imagery for nowcasting
— Clouds
— Input for products
— Channel differences
— RGB
— Broadcasters
— General Users
— Etc.

e Radiances for NWP

— Clear-sky
— Cloudy-sky
— Validations
— Monitoring
— Etc.




Simulated ABI band — NSSL WRF

»
ACIHSS WSSL-LWRF
1] Band 10 7. 3dum 2011-04-27F 12+00 UTC

http://cimss.ssec.wisc.edu/goes_r/proving-ground/nssl_abi/nssl_wrf _goes.html
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AWG Proxy ABI Simulations of Hurricane Katrina
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GOES-R Simulated ABI 2005-08-28, 2200UTC
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Algorithm Highlights

— An Infrared only algorithm that
exploits the rich infared information
(7.4, 8.5,11.2, and 12.3 um) provided
by the ABI

— Algorithm determines the cloud top
(layer that the radiometer senses)
thermodynamic phase of the highest
cloud layer

— Exploits recent improvements in fast
clear-sky radiative transfer models
and ancillary data (land cover,
surface emissivity)

— Makes advanced use of spatial
information

Operational Applications

— Prerequisite for other cloud property
retrievals (height, temperature)

— Climate prediction
— Aviation forecasting (Aircraft icing)

GEQGAT_v0.50

Meteosat—8 2005—11-25 12:00:00
RGB(0.65/1.6/11 gem or 3.75/11/11 pm)

Meteosat—8_ 2005—11-25 12:00:00
Cloud Type

ﬁs;;‘_' i
Water, Supercooled Water,

siuojoned ‘N



GOES-R Atmospheric Motion Vectors

Product Example: Hurricane Katrina

Low-mid level vectors- cyan Upper-level vectors - yellow

IR AMVs derived from WRF model images
using simulated future GOES-R radiances
2 km resolution; 5-minute time step

IR AMVs derived from current GOES-12
4km resolution; 15-minute time step

Courtesy C. Velden: UWisc-CIMSS/NOAA-STAR



GOES-12 and GOES-R ABI
Simulation f Gran

GOES-12 e GOES-R ABI

‘I Grand Prix

360 380 400

GOES-12 GOES-R ABI

GOES-12 Grand Prix Fire 3} Simulated ABI Grand Prix Fire
(UW/CIMSS) Da 3 ; 5




Overview

* ABI (Advanced Baseline Imager)
— Temporal

— Spatial

\mprovement Factors: Current and Future GOES Imagers
— Spectral
— Imagery
» Select Products
o Summary
— More information
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P4.14 GOES-R Products List and Planned Availability



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

“MSI mode”*

O EE EEEE N E E e E =)



Summary

 The ABI on GOES-R will improve over the
current instrument 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, especially
on the regional and
meso-scales.




Back-up Slides

Google Earth

Select links

Acknowledgements

Products vs bands

GOES-R at 13/W scan strategy



Google Earth

« Sample ABI simulated data are available
In google earth format:

2010 Eurapa Tec)
US Dept of State Ce
© 2010 Co

©2010 Tele
ILVETN MAI2046°W  elev 215 m

WRF Simulation - 7.4 um Radiance - GOES-R EAST (75W)


http://cimss.ssec.wisc.edu/goes/abi/loops/links.html

More information
GOES-R:
* http://www.goes-r.gov
* http://www.meted.ucar.edu/index.htm T
* 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.ntml

UW/SSEC/CIMSS/ASPB:
* http://cimss.ssec.wisc.edu/goes_r/proving-
ground/nssl_abi/nssl_abi_rt.nhtml
 http://cimss.ssec.wisc.edu/goes_r/awg/proxy/nwp/
* http://cimss.ssec.wisc.edu/goes/abi/ s
 http://cimss.ssec.wisc.edu/goes/abi/wf
 http://cimss.ssec.wisc.edu/goes/blog/

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

AMS BAMS Article on
the ABI (Aug. 2005)
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Improvement Factors: Current and Future GOES Imagers




ABI| “Baseline” Products

Wavelength
Micrometers
Channel ID

Baseline Products

Aerosol Detection
Suspended Matter/OD
Clear Sky Masks

Cloud & Moisture Imagery
Cloud Optical Depth
Cloud Particle Size

Cloud Top Phase

Cloud Top Height

Cloud Top Pressure
Cloud Top Temperature

XXX XXX |X]|X
XIX|X[X|X|X|X]|X

Hurricane Intensity

Rainfall Rate/QPE

Legacy Vertical Moisture
Profile

Legacy Vertical Temp Profile
Derived Stability Indices

Total Precipitable Water
Downward Solar Insolation
Surf

Reflected Solar Insolation
TOA

Derived Motion Winds

Fire Hot Spot
Characterization

Land Surface Temperature

XXX X |x

Snow Cover

Sea Surface Temps

Bands may also be used by needed “upstream” products, such as the cloud mask.




ABI “Future Capabilities” Products

Wavelength

Micrometers

Channel ID

Option 2 Products

Cloud Layer/Heights

Cloud Ice Water Path

Cloud Liquid Water

Cloud Type

Convective Initiation

Turbulence

Low Cloud and Fog
Enhanced-V/Overshooting Top
Aircraft Icing Threat

SO, Detection

Visibility (no direct use of ABI bands)
Upward Longwave Radiation (TOA)
Downward Longwave Radiation (SFC)
Upward Longwave Radiation (SFC)
Total Ozone

Aerosol Particle Size

Surface Emissivity

Surface Albedo

Vegetation Index

Vegetation Green Fraction
Flood/Standing Water

Rainfall Potential (no direct use of ABI
bands)

Rainfall Probability (no direct use of ABI
bands)

Snow Depth (no direct use of ABI bands)
Sea & Lake Ice: Age (no direct use of ABI
bands)

Sea & Lake Ice: Concentration

Sea & Lake Ice: Motion

Ocean Currents

Ocean Currents: Offshore




G-11 IMG 27 JUN 11

Current GOES Imager
scans: PACUS and
CONUS (note that

PACUS is one-third
larger). These regions

are sub-selected for
AWIPS.

19:45UTC BAND=4 IR RES: 983 X 23854

G-13 IMG 27 JUN 11 19:32UTC BAND=4 IR RES: 883 X 2126



Proposed -Shifted “5 min PACUS”

Proposed “shifted” “PACUS” would give a 5 min scan of southern
AK and western CONUS. This would mean that Hawaii could be
covered with one of the meso-scales (and 15 min FD); if in “flex
mode (3)’. Note that the positions are approximate.




