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Intro — Benefits of new technologies
GOES-16 ABI Bands

v' Examples

v' Strengths of each
Applications
Real-time Examples




Three Times More Speetfdl

Information *

GOES-13/14/15 Spectral Bands GOES-16 & 17 Spectral Bands

1.38 pm

2.26 pm




GOES-16

Spectral Coverage: 16 bands
Spatial Resolution:
0.64pm Visible 0.5 km
Other Vis/nearlR 1.0 km
Bands (> 2um) 2.0 km

Spatial Coverage:
Full Disk 4/hour

CONUS 12/hour
Visible
On-orbit calibration  YES
vleso/Rapid Scan 1 min

GOES-16 Improvemejis

GOES-13

5 bands

~ 1.0 km
N/A
~ 4.0 km

Every 3 hours
~4/hour

NO
5 min




05-Sep-2017 09:45:23 UTC 05-Sep-2017 09:45:00 UTC
GOES-16 ABI GOES-13 Imager
Visible Visible

>

G-16 IMG: 0.64 UM BAND=2 - 09:45 UTC - 05-SEP-2017 NOAA NASA G-13 IMG: ©.63 UM BAND=1 - B9:45 UTC - 05-SEF-2017 NOAA NESDIS



https://www.youtube.com/watch?v=4QCJlBDAK80

GOES-17:29-JUL-2018 18 H2:39U1C - CIMSS

2 : s an L .
JUL-2018 153:02:39UTC GOES-17:29-JUL-2018 18 02:39UTC - CIMSS




ABI ' Band! 1 (0.47:ur7)
| Visible “Bu” =amJ
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HETAR/Maritime/LDAD Sat 19:00Z 16-Mar-19
HSL Pressure Analysi 8:00Z 16-Har-19
Sfc Frontal Analysis S 18:00Z 16-Har-19
GOES-16 CH-01-0.47um Sat 18:47Z 16-Har-19

* GOES-16 CH-02-0.64um Sat 18:47Z 16-Har-19




ABI'Band 2 (0.64Um)s
Visible “Red” Bandis
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HETAR/Maritime/LDAD Sat 19:00Z 16-Har-19
MSL Pressure Analysis Sat 18:00Z 16-Har-19
Sfc Frontal Analysis Sat 18:00Z 16-Mar-19
GOES-16 CH-01-0.47um Sat 18:47Z 16-Har-19
* GOES-16 CH-02-0.64um Sat 18:47Z 16-Har-19



ABI'Band 3 (0.6 )
Near-IR “Veggie” Band
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HETAR/Maritime/LDAD Sat 19:00Z 16-Har-19 .
HSL Pressure Analysis Sat 18:00Z 16-Har-19
Sfc Frontal Analysis Sat 18:00Z 16-Mar-19
GOES-16 CH-03-0.87um Sat 18:57Z 16-Har-19
GOES-16 CH-01-0.47um Sat 18:57Z 16-Har-19
* GOES-16 CH-02-0.64um Sat 18:57Z 16-Har-19
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Near-IR “Cirrus Bana

METAR/Haritime/LDAD Sat ¢ 16-Har-19

HSL Pressure Analysis Sat 2 16-Har-19
Sfc Frontal Analysis Sat 3 16-Har-19
GOES-16 CH-04-1.38um Sat £ 16-Har-19
GOES-16 CH-03-0.87um Sat g 16-Har-19
GOES-16 CH-01-0.47um Sat 5 16-Har-19
* GOES-16 CH-02-0.64um Sat 2 16-Har-19




MSL Pressuré Analysis
Sfc Eeontal Analysis
GOES=16 CH-05-1.61um
GOES-16 CH-04-1.38um
GOES-$6 CH-03-0.87um
GOES-36 CH-01-0.47um
* G0ES 16" CH-02-0.64um

ABIIBand' 5 (1.61umi)
Near-IR “Snow/lces5and;

METAR/Haritime/LDAD Sat

Sat

Sat 1
Sat

Sat 1
Sat 1

Sat

=
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16-Har-19
16 MWev 219,
16 -Hat-19
16-Mar-19
16-Har-19
16-Har-19
16-Har-19 |
16-Han-19



ABl'Band 6 (2.241m)
Near-IR “Cloud! Particle Sizeis

5 HETAR/Hardi#ime/LDAD Sat [18:0BZ-16:Ha¥-19
W 1L Pressure Analysis Sat 18:00Z 16-Har-19
Sfc Frontal Analysis Sat ‘183007 16-Mars19
GOES-16' CH-06-2.25um Sat 18:227 16-Har-19
GOE$~16 CH-05-1.61um Sat 138227 16-8ar-19
GOES-16 CH-04-1.38um Sat 18:22Z 16-Har-19
GOFS-36 CH-03-0.87um Sat 18:247 16-Har-19
GOES-16 CH-01-0.47um Sat 18:22Z 16-Har-19

* GOES-46 CH-02-0.64um Sat 18:227 16-Har-19




ABl'Band 7 (3.9 [um)
IR “Shortwave Window? Banc
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GOES- 16l CH-06-2. 25um
GOESE16 CH-05-1.61um
GQESFIS CH-04g1.38um
GOES 548 CH-03-0.87um
GOES-16 CH01-0.47um
* GOES-16' CH-02-0.64um
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Sat #9:00Z 16-Har=19
Sat (8227 16-}ar-19
sat 184227 16-Har-19
t 1gi222 16-Har-19
skt 18:22216-Har-19
sat 18:237 16-Har-19
gat 184222 16-Har-19
Sat 8:22Z 16-Han-19 |

A ?16--I1ar-19
sat {i8: 97 -16-HaF-19
é



,!

Bl Band 8 (6.2 im)
Upper; Level WWAZSS
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HETAR/Haritime/LDAD Sat P 16-Har-19
HSL Pressure Analysis Sat 5 16-Har-19
Sfc Frontal Analysis® Sat £ 16-Har-19

GOES-16 CH-07-3.90um”  Sat g 16-Har-19
GOES-16 CH-06-2.25um  Sat g 16-Har-19
GOES-16 CH- .61um  Sat : 16-Har-19
GOES-16 .38um  Sat A 16-Har-19
GOES-16 .87um  Sat ] 16-Har-19
GOES-16 .47um  Sat £ 16-Har-19
* GOES-16 CH-02-0.64um Sat 5 16-Har-19



ABI Band'9 (6.9 i)
Mid-Level WA\ ‘
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fﬂETAR/MeritimEILDAD Sat 18:00Z 16-Har-19
SL Pressure Analysis Sat 18:00Z 16-Har-19
Sfc Frontal Analysis Sat 18:00Z 16-Har-19
GOES-16 CH-09-6.95um Sat 18:22Z 16-Har-19
GOES~-16 CH-08-6.1%um: Sat 18:22Z7 16-Har-19
GOES-16 CH-07-3.90um Sat 18:22Z 16-Har-19
GOE5:16 CH-06-2.25um Sat 18:227 16-Har-19 5
¢ GOES-16 CH-05-1.61um Sat 18:22Z7 16-Har-19
GOES-16 CH-04-1.38um Sat 18:22Z 16-Har-19
GOES-16 CH-03-0.87um Sat 18:22Z 16-Har-19
GOES-16 CH-01-0.47um Sat 18:22Z 16-Har-19
* GOES-16 CH-02-0.64um Sat 18:22Z 16-Har-19
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ABI Band! 10 (7.3Hui3)
Low-l_evel
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Sat 16-Har-19
Sat 18:00Z 16-Har-19
¢ Frontal Analysis Sat 18:00Z 16-Har-19
CH-10-7.34um Sat 18:22Z 16-Har-19
CH-09-6.95um Sat 18:22Z 16-Har-19
CH-08-6.19um Sat 18:22Z 16-Har-19
CH-07-3.90um Sat 18:22Z 16-Har-19
CH-06-2.25um Sat 18:227 16-Har-19 )
CH-05-1.61um Sat 18:227 16-Har-19
CH-04-1.38um Sat 18:22Z 16-Har-19
CH-03-0.87um Sat 18:22Z 16-Har-19

GOES-16 CH-01-0.47um Sat 18:22Z 16-Har-19
* GOES-16 CH-02-0.64um Sat 18:22Z 16-Har-19

ressure Analysis



ABI Band 11 (8.45um)
IR “Cloud Top Phasesband
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" GOES-16 CH-11-8.50um  Sat 18:227 16-Har-19



ABI Band 12 (9.6
IR “Ozone’™” Band
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ABIBand 13 (10.sHu)r

IR “Clean IR Longwavesbe
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ABI Band 14 (11 2um)E
IR “Longwave IR Band
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ABI Band 15 (12.3 urn)
IR “Dlrty IR Longwa .‘ “ S

| =N & ﬂ -I 1B

\\ ‘Q\J\

mw? l " o
17



ABI ' Band! 16 (13:3u)
IR “COZ Longwav ABanc
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ABI Band

Approximate Central
Wavelength

Nickname

Short Description of
Applications

047 um

Visible

Vizible

Red

Daytime aerosol over land,
coastal water mapping

Daytime clouds fog,
insolation, winds

Mear-Infrared

Veggie

Daytime vegetation,/burn
scar and aerosol over
water, winds

Mear-Infrared

Cirrus

Daytime cirrus cloud
Mot on Himawari

Mear-Infrared

Snowy/lce

Daytime cloud-top phase
and particle size, snow

Mear-Infrared

Cloud Particle Size

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

Infrared

Shortwave Window

Surface and cloud, fog at
night, fire, winds

Infrared

Upper-level Water Vapor

High-lewvel atmospheric
water vapar, winds, rainfall

Infrared

Mid-level Water Vapor

Midlevel atmospheric
water vapar, winds, rainfall

Infrared

Infrared

Lower-level Water Vapor

Cloud-Top Phase

Lower-level water vapor,
winds, and 502

cloud phase, dust, S02
rainfall

Infrared

Infrared

“Clean” Longwave Window

Total ozone, turbulence,
and winds

Surface and cloud

Infrared

Longwave Window

Imagery, 55T, clouds,
rainfall

Infrared

“Dirty” Longwave Window

Total water, ash, and 55T

Infrared

CO:z Longwave

Airtemperature, cloud
heights and amounts




GOES-16 CH-@9-6.95um Thu 28:37Z 14-Jun-18

Lo o DS <Dirty” IR

= i
u 21:00Z 14-Jun-18 "~ 15Min METAR Plot Thu 20:36Z l4-Jun-18
Thu 20:37Z 14-Jun-18 GOES-16 CH-15-12.36um  Thu 20:37Z 14-Jun-18

¥ -

5 o P
Ceiling {agl) and Visibility
GOES-16 CH-10-7.34um




And now for some awesome
examples...




70 Cloud Flashesg ™

7 + Strikes
.21 — Strikes

08 SEP 2017 5 Minute Cloud to Ground ENTLN 1 Minute Update Lightning Plot Fri 20:50Z 08-Sep-17

5 Minute Cloud Flash ENTLN 1 Minute Update Lightning Plot Fri 20:50Z 08-Sep-17
5 Minute Pulse ENTLN 1 Minute Update Lightning Plot Fri 20:50Z 08-Sep-17

2050'2248 UTC * GOES-16 CH-02-0.64um  Fri 20:50Z 08-Sep-17




“Dirty” Longwave! I
(Banalls, 12.s M)
]

1559-1739 UTC 6 SEP 2017 Hurricane Irma
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21 August

State/County Boundaries
County Boundaries ALY




v Fog Detection
v" Fire Detection
v' Differentiate Between
Cloud Types and
Snow/Ice on Ground
v' Stability
v Rapid Cyclogenesis
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Fog Detection

Low-Mid
| Clouds
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Humbaldt

Washoe &,

Fershing

.;‘,_*KLDL
Rt
Hg:m‘r

Eureka

1117-1217 UTC 14 OCT 2017
with fire hot spots in CA
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METAR Plot Sat 11:00Z 14-0ct-17



Differentiate Bet
Clouds and Sn@




RGB Quick Guides

Air Mass 5.2-7.3pm ?EfS - ?ifu::;d) Identifying air masses, inferring cyclogenesis
Day Snow Fog 0.86 um 16 um 3.9-10.3 pm & channels which bring cut the distinguishing differences are combined in the Day Snow-Fog RGE to show greater
- confrast between snow and cloud.
- 3.9 - 1.4 - .
Day Convection 5.2 - 7.3 pm 10.3 um 0.64 um Identify intense vs. weakimature updrafis
Day Land Cloud 1.6 ym .56 pm 0.64 pm ||Ident'rl‘5f surface features (inc. fire hotzpots), high vs. low clouds, snow
Day Land Cloud Fire[2.2 pm 0.86 pm 0.64 pm Identify surface features, high vs. low clouds, snow
Differential Water [[7.3-6.2pm 7.3 pm 5.2 pm A . )
|Analyze water vapor distribution, depth of moisture, frough/ridge patterns
[Vapor (inveried) (inverted) (inveried) Y P 3 9 g9ePp
11.2 - o
Dust 12.3 - 10.3 pm 8.4 um 10.3 pm Identifying dust
Fire Temperature 3.9 uym 2.2 uym 1.6 ym lAszess more intense vs. less intense fires
Nighttime 10.3 - o )
e — 12.4-10.4 pm 5.9 um 10.3 pm Identify high clouds vs. low clouds vs. fog at night
s 10.35l..l|'ﬂ 5.19 pm 7.3 pm | distributi f ish
Simple Water Vapor szess distribution of moisture
- PO veried) inverted)  ||iinverted)
0.45%
(0.64 pm)
s 0.1 [True color gives an image the approximate look as one would see from space
Color 0.64 ym (0,86 pm) 0.47 ym g g PR pace.
0.45%
(047 pm)
Day Cloud
Convection 0.64 pm .64 pm 10.3 pm Helps to distinguizh between high and low clouds and can help reveal wind shear when animated.
Day Cloud Phase
Distinction 10.3 pm 0.64 pm 1.6 pm [This RGE iz used to evaluale the phase of cocling cloud tops to monitor convective inifiation, storm growth, and decay.
lAsh RGE 129 10.3 um 11.2 - 10,3 um [The Ash RGE can be used both day and night for the detection of and monitoring of volcanic azh az well as sulfur dioxide
’ = 8.4 ym =H loas.
502 RGE 6.95 - 7.34 ym 10.35- 10.3 um [The 502 RGE product can be used to detect and monitor large sulfur dioxide emissions from vaolcanoes, as
3.5 um well as industrial facilities such as power plants

Channel Difference Quick Guides

Night Fog 10.3 - 3.9 pm Identify clouds made up of small water droplets (e.q., fog/stratus)

Split Window Difference 10.3 - 12.3 pm Identify gradients in moisture, regions of low-level dust

Split Cloud Phase 5.5-11.2 pm Differentiate cloud size particles

Split Water Vapor Difference 6.2-7.3 pm [The band difference give an appraximation of the concentration and distribution of Water Vapor
Split Snow 1.6-0.64 pm Highlighis regions where ice is present

Split Ozone 9.6-10.3 pm Reveals the influence of czone absorplion
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Now for some real=ti
examples...

Geostationary LightninaiMapper. (GLM) 87 oy <

*GOES Image Viewer::

GOES:-16:[.o0op ofithe Day

Slider; (this has many RGBIcomposites; overiays,; satellites)
You canjalsorannotate thegraphics and/save them.

NASA Sporti(has derived producis includimgnighttime
microphysics, RGBTAIrmass, Day;snow-fog,; etc)



https://weather.cod.edu/satrad/?parms=continental-conus-13-24-1-100-1&checked=map-glm_flash&colorbar=data
https://www.star.nesdis.noaa.gov/GOES/conus.php?sat=G16
http://rammb.cira.colostate.edu/ramsdis/online/loop_of_the_day/
https://col.st/vZcMo
https://weather.msfc.nasa.gov/cgi-bin/sportPublishData.pl?dataset=goeseastabiconus&product=10p35um

TThankyoul

Any Questions?







@ Amazing detail with
“imagery from GOES-16)
IR (Ch. 14)

201.8-06-07 - Severe sterms everlewa and
Nebraska - 1-min. Band 14 (2452 m) = HIIMES

LEEP



http://rammb.cira.colostate.edu/ramsdis/online/loop.asp?data_folder=loop_of_the_day/goes-16/20180607000000&number_of_images_to_display=300&loop_speed_ms=50

Most Frequently:U

Products
\ " 8 :
Layered W\,
IR (Clean, Dirty; Legacy)
Visible
RGBIAITMass

Advanced MicrophysICS: (fog/nighttime convection)
Lightning Data (ENITetal  Lightning)
CIMI\/IS ProbhSevere
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Split Window Difference Quick Guide
**GOES 16 Band Reference Guide**
GOES-16 Loop of the Day
NOAA/CIMMS ProbTor Model

SSEC Satellite Viewer (Real-time data)
SSEC Data

Real Earth Viewer

Satellite Parallax

Satellite — Intranet Page: https://sites.google.com/a/noaa.gov/nws-er-aly/home/satellite

F.'].une.-lﬁth_. Storm Reports (SPC):
JIWW ..‘-spc.noaa.qov/climo/qu.php?rpt:180614 rpts filtered
R
A\



http://cimss.ssec.wisc.edu/goes/OCLOFactSheetPDFs/ABIQuickGuide_SplitWindowDifference.pdf
https://www.weather.gov/media/crp/GOES_16_Guides_FINALBIS.pdf
http://rammb.cira.colostate.edu/ramsdis/online/loop_of_the_day
http://cimss.ssec.wisc.edu/severe_conv/probtor.html
http://www.ssec.wisc.edu/data/geo/#/animation?satellite=goes-16&end_datetime=latest&n_images=1&coverage=meso1&channel=13&image_quality=gif&anim_method=javascript
http://www.ssec.wisc.edu/data/
http://realearth.ssec.wisc.edu/
https://youtu.be/MJQYCNPiNzA
https://sites.google.com/a/noaa.gov/nws-er-aly/home/satellite
http://www.spc.noaa.gov/climo/gmf.php?rpt=180614_rpts_filtered

