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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
than the
current
GOES
imager

G-12 IMG 27 AFRE 11 1745 UTC BRMO=1 ©.&85 UM MOAR

Anticipated scan mode for the ABI:
- Full disk images every 15 minutes + 5 min CONUS images + mesoscale.
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dly changing phenomena
o regions every'60 seconds.
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Rate of temporal cooling in the longwave infrared band

—
2

—_

=

a

R
15}
=
=

15 20 e
Time after t; [min]

11—um Brightness Temperature [_KJ .

300 290 280 270 260 250 240 230 220 210 200

Cintineo et al., 2013 (CIMSS)



® GOES-14 SRSOR of Sandy (Visible)

G-14 IMG BARMND=1 (0. 82 LMD =29 QCT 12 (20122020 Z0: 15 UTC MOAR ULA/SSEC CIMSS MoIOAE

The 1-min interval imagery shows ‘what is happening’, not ‘what has happened’.
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Loops by T. Schmit, NOAA NESDIS. 


ABI Visible/Near-IR Bands

Future GOES
imager (ABI)
band

Wavelength
range (pm)

Central
wavelength

(pm)

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

|.58-1.64

l.61

Daytime cloud-top phase
and particle size, snow

Schmit et al, 2005

2.225-2.275

2.25

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


ABIl IR Bands

3.80-4.00

surface and cloud, fog at
night, fire, winds

5.77-6.6

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

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

9.42-98

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
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Visible and near-I1R channels on the ABI

ABI AT (w0B5ep2011) Visible 5RFs & Various ASTER Reflectance Spectra
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The ABI visible and near-IR bands have many uses.
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The IR channels on the ABI

ABI AT (vDBSep2011) 5RFs & 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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20 40 60 80 100

(0.47 pm) Raw (Reflectance*100)

Daytime “Blue” band — aerosols, solar insolation, snow cover
ABIS (Band 1): 26 Jun 2008 21:00:00 UTC




T ——
20 40 60 80 100

(0.64 pm) Raw (Reflectance*100)

Daytime “Red” band — clouds, cloud-mask, optical depth, winds, etc.
ABIS (Band 2): 26 Jun 2008 21:00:00 UTC
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20 40 60 80 100

(0.87 pm) Raw (Reflectance*100)

Daytime “Veggie” band — NDVI, solar insolation, snow cover
ABIS (Band 3): 26 Jun 2008 21:00:00 UTC
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20 40 60 80 100

(1.38 pm) Raw (Reflectance*100)
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Daytime “Cirrus” band — cloud mask, aerosol detection
ABIS (Band 4): 26 Jun 2008 21:00:00 UTC
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20 40 60 80 100

(1.61 pm) Raw (Reflectance*100)

Daytime “Snow” band — snow cover, cloud mask, etc.
ABIS (Band 5): 26 Jun 2008 21:00:00 UTC
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20 40 60 80 100

(2.25 pm) Raw (Reflectance*100)

Daytime “Cloud-top phase” band — cloud particle size, snow cover
ABIS (Band 6): 26 Jun 2008 21:00:00 UTC



I U -
200 220 240 260 280 300 320
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Shortwave IR window band - fog, fires, winds, SST, etc.
ABIS (Band 7): 26 Jun 2008 21:00:00 UTC



220 240 260 280 300 320

Upper-level tropospheric water vapor band — moisture, flow, winds
ABIS (Band 8): 26 Jun 2008 21:00:00 UTC



I e B
200 220 240 260 280 300 320

(6.95 pm) Temperature(K)

Upper/mid-level tropospheric water vapor band — moisture, flow, winds
ABIS (Band 9): 26 Jun 2008 21:00:00 UTC
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Lower mid-level tropospheric water vapor band— moisture, flow, winds
ABIS (Band 10): 26 Jun 2008 21:00:00 UTC
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“Cloud-top phase” band — SO,, dust, SST, stability indices, etc.
ABIS (Band 11): 26 Jun 2008 21:00:00 UTC
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(9.6 um) Temperature(K)
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“Ozone” band
ABIS (Band 12): 26 Jun 2008 21:00:00 UTC
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(10.4 pm)

Temp
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erature(K)

e

“Clean” IR longwave window band — imagery, TPW, etc.
ABIS (Band 13): 26 Jun 2008 21:00:00 UTC
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(11.2 ym) Temperature(K)

-

IR longwave window band — many cloud parameters, SST, snow cover
ABIS (Band 14): 26 Jun 2008 21:00:00 UTC
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(12.3 uym) Temperature(K)

“Dirty” IR longwave window band — many cloud parameters, TPW
ABIS (Band 15): 26 Jun 2008 21:00:00 UTC



200 220 240 260 280 300 320
(13.3 uym) Temperature(K)

“CO2” longwave IR band — cloud height/pressure, stability indices
ABIS (Band 16): 26 Jun 2008 21:00:00 UTC



Near Realtime WRF Chem ABI runs

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

GOES-R Activities at

» Home » Proving Ground

GOES-R Proving Ground UW/CIMSS WRF Chem Simulated ABI Bands 1-16

Click on band for time loop.
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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




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!



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.
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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

“MSI mode”é
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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.


Summary
1. The GOES-R ABI provides mission continuity

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







More information
GOES-R:
* http://www.goes-r.gov
* http://www.meted.ucar.edu/index.ntm
* 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.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/abi/
 http://cimss.ssec.wisc.edu/goes/blog/
 http://www.ssec.wisc.edu/data/geo/

* http://cimss.ssec.wisc.edu/goes/srsor/GOES-
14_SRSOR.html

AMS BAMS Article on
the ABI (Aug. 2005)




GOES-14 in Special Rapid Scan mode

» SRSOR (Super Rapid Scan
Operations for GOES-R)
from GOES-14 imager while
it was out of storage.

« Worked with OSPO to
define schedules

» Deciding on daily location
for scanning between mid-
August and end of October

e Posting many animations

« Many phenomena were
observed: convection,
hurricanes, fires, smoke,
etc.,

L ——
e Data to many groups HPC, G-14 IMG Bl (B.62 UM) 29 AUG 12 12:31UTC NOARACASFE  MoIDAS
OPC, AWC, SPC, etc.

Animation from GOES-14 Imager visible at 1-min time resolution.

SRSOR provided unique information and offers a glimpse into the possibilities

that will be provided at even higher resolutions by the ABI on GOES-R.


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/srsor/GOES-14_SRSOR.html
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