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) GOESR Series Advanced Baseline Image

A16-channels

A 2 visible (0.5 1 km), 4 neaiR (22 km), 10 IR (2 km)
A From these, numerous multispectral and derived products (see below)

A10-min Full Disk (Hemisphere)}nsin CONUS temporal resolution, plus two
moveable Imin 1000km x 1000km mesoscale sectors




2 Products Discussed Today

AFocus is on satellite products today. In reality, satellite used in concert with:
A NWP, radar, lightning, UA, surfagles webcams, humanbs etc

APreconvective Environment
A Water Vapor Imagery Analysis
A Split Window Difference
A Derived Productg CAPE and TPW
A Derived Motion Winds
A NUCAPS

ACumulus Cloud Field Analysis and Convective Initiation

A VIS and IR imagery
A Day Cloud Phase Distinction RGB
AMature Convective Analysis i

A VIS and IR imagery =
A VIS/IR Sandwich Imagery

ANighttime Convective Analysis
éNighttime Microphysics RGB
IR

Important to leveragemeso
Imagery when available




2 PreConvective Analysis

AFocus is on satellite products today. In reality, satellite used in concert with:
A NWP, radar, lightning, UA, surfagles webcams, humanbs etc

APreconvective Environment
A Water Vapor Imagery Analysis
A Split Window Difference
A Derived Productg CAPE and TPW
A Derived Motion Winds
A NUCAPS

ACumulus Cloud Field Analysis and Convective Initiation
A VIS and IR imagery
A Day Cloud Phase Distinction RGB

AMature Convective Analysis
A VIS and IR imagery
A VIS/IR Sandwich Imagery

ANighttime Convective Analysis
éNighttime Microphysics RGB
IR



Water Vapor Imagery

A Diagnose broad trough/ridge pattern, shortwave troughs, jet streaks

A Recall:
A Troughs are regions of cyclonic vorticity
A (differential) positive vorticity advection yields divergence, which yields UVM
A Upward motion is necessary for convective development

A 20 March 2022

A Blue to warm colors
represents warmer brightness
temperatures, which implies
drying/descending air

Blue to white to green colors
represents cooler brightness
temperatures, which implies
moistening/rising air

Look for cyclonic motion,
couplet of warm/cool BTs

Sun 234502 20-Mar-22


https://satelliteliaisonblog.com/2022/03/18/mid-march-2022-blowing-dust-and-fires/

Water Vapor Imagery + NWP Analysis

A20 March 2022 GOE=ast 6.2 um Water Vapor Imagery

Sun 23456Z 29-Mar-22


https://satelliteliaisonblog.com/2022/03/18/mid-march-2022-blowing-dust-and-fires/

Water Vapor Imagery + NWP Analysis

r Imagery

A19 April 2020 GOE=ast 6.2 um Water Vapo
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https://satelliteliaisonblog.com/2020/04/21/using-goes-r-data-in-warning-ops-on-19-april-2020/

Water Vapor Imagery

A30 May 2022 GOHSast 6.2 um Water Vapor Imagery
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OEStast Water Vapor Imagery 7 Mon 10:002 36-Hay-22.


https://satelliteliaisonblog.com/2022/05/31/memorial-day-2022-severe/

Water Vapor Imagery

A30 May 2022 GOHSast 6.2 um Water Vapor Imagery
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https://satelliteliaisonblog.com/2022/05/31/memorial-day-2022-severe/

Exercise: Where iIs convection most likely to occur given the
" presence of largscale lift?

A7 June 2022 GOHEst 6.2 um Water Vapor Imagery

Q1
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Exercise: Where iIs convection most likely to occur given the
" presence of largscale lift?

A7 June 2022 GOHEst 6.2 um Water Vapor Imagery

Q1 Answer
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Derived Motion Winds

ADiagnose features not obvious (or misplaced) in models
A Jet features (LLJ, jet streaks)
A Trough/ridge, shortwaves, divergence/convergence
A Mesoscaldeaures
A Vertical shear

BT 0




DMW Applications: Assess Model Output

02 June 2015 WNME Severe Convection

A Localized UL Jet not resolved correctly by models

Al 2¢ SINIé& RI&Y a feteSniddngA
across thecewa This suggests that deep layer shear
larger than previous suggested by the RAP. _As stq
move to the eastacrosstlmya> L QY S E LIS
alUuzN¥a 02 0S02YS YZ2NbB 2

AHWTposS @Sy Y a¢KAA RIFGL
models. The winds associated with this max
increased the @&km shear to around 45 knots. |
thought that thejetlet would cause the stormsto
become stronger and more supercell in nature until
moved out of the area. This in fact happened. This
lead to a small window ~2 hours of supercells with
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https://goesrhwt.blogspot.com/2015/06/srso-data-vs-rap.html
https://goesrhwt.blogspot.com/2015/06/thoughts-on-1min-ssro-data-and-severe.html

DMW Applications: Synoptic Scale Feature Detection

06 Sep 2018 Mountain Thunderstorms

A Localized jet apparent in UL DMWs
enhances shear/lift over central CO; not
captured in UL analyses

A Widespread showers/thunderstorms
develop near and over burn scar, resulting
In flash flooding K
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https://courses.comet.ucar.edu/course/view.php?id=225

DMW Applications: Computing Bulk Vertical Shear

19 July 2019 C lowa Tornado

9

| ASFC METAR: 12 knots @ 160deg
| A1 km DMW: 1820 knots @ 220deg

3
7

*

T gs AR SR A6 km DMW: 460 knots @ 275deg

€§ U 0-6 km Bulk Shear ~ 49 knots

ed |
aded’ |

PR
332

e Thu 1s:

lot| Thu 18:
Thu 18:

16


https://satelliteliaisonblog.com/2018/07/19/19-july-2018-iowa-tornados-goes-16-and-jpss/
https://www.meted.ucar.edu/training_module.php?id=10041#.XyCM3Z5KiUl

Split Window Difference R Combo

A Use: Anticipate cu development and future convective
initiation from clear sky

A Ingredients

A 10.3 um¢ 12.3 um Band Difference
A 10.3 um Cold BT Overlay

A Interpretation
A Greater + difference = more abundant moisture
A Look for gradients, local max

A Caveats
A Clear sky
A Temperature decreasing with height

A

17


http://cimss.ssec.wisc.edu/goes/OCLOFactSheetPDFs/ABIQuickGuide_SplitWindowDifference.pdf

Split Window DifferencelR Combo

A Use: Anticipate cu development and future convective Increasing LoviLevel MOiSture s———
initiation from clear sky | = & E

A Ingredients
A 10.3 umc 12.3 um Band Difference
A 10.3 um Cold BT Overlay

A Interpretation
A Greater + difference = more abundant moisture
A Look for gradients, local max

A Caveats
A Clear sky
A Temperature decreasing with height




SWDIR
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SWDIR
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Where will cu field develop?

Split Window Difference with cold IRW Overlay VIS
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Where will cu field develop?

Split Window Difference with cold IRW Overlay
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Where will cu field develop?

Split Window Difference with cold IRW Overlay

) —
rf" =0 g .:'Wé 3

GOES-East SWD-IR 2017-06-153397497

Q2 Answer

GOES-East VIS 2017-06-15 13:27:19Z
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Where will cu field develop?

Spllt Wlndow leference with cold IRW Overlay

VIS
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Where do you expect Convective Initiation in next few hours

Q3
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Where do you expect Convective Initiation in next few hours

Q3 Answer
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Colliding Boundaries in SWR Combo
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GOESR Derived CAPE CAPE

Convective Available Potential Energy (CAPE)
A Measure of amount of instability in the atmosphere
A Look for: Increasing instability, boundaries, local max

A 16 September 2021 GOIEﬁst Derlved CAPE

AS



GOESR Derived CAREAPE

Convective Available Potential Energy (CAPE)
A Measure of amount of instability in the atmosphere
A Look for: Increasing instability, boundaries, local max

A 16 September 2021 GOE&st Derived CAPE
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GOER TPW
‘A TotalPrecipitablewater (reW)

A Measure of amount of moisture in the atmosphere
A Look for: Increasing moisture, boundaries, local max

A 16 September 2021 GOESst Derived TPW
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GOER TPW
‘A TotalPrecipitablewater (reW)

A Measure of amount of moisture in the atmosphere
A Look for: Increasing instability, boundaries, local max

A 16 September 2021 GOESst Derived TPW
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JPSS NUCAPS

A NOAA!nique Combined/tmospheric rocessing ystem
A Temperature and Moisture profiles derived from SNPP/IRS8nd ATMS instruments
A Also available in gridded, plarilew and crossection format
A SNPP and NOAZ0 provide data in early afternoon (and overnigiitletop in mid-morning
A Use to asses environment prior to Cl or ahead of ongoing convection

Thanks to Scott Lindstrom for NUCAPS input
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& NUCAPS Comparison with Observed

ILN radiosonde (left), uimodified NUCAPS (middle3fcmodified NUCAPS (right)
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NUCAPS Examp@&evere in N High Plains

ANUCAPS profile indicates potential for (severe) convection.
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NUCAPS Exampgl&ubSevere in N MS

ANUCAPS profile indicates potential for (sgvere) convection.
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NUCAPS Plan View and Cross Section

A Equivalent Potential Temperature rdieivel plan view and crossection
used to assess location of cold front both horizontally and spatially
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» Cumulus Cloud Field Analysis and Convective Initiation

AFocus is on satellite products today. In reality, satellite used in concert with:
A NWP, radar, lightning, UA, surfagles webcams, humanbs etc

APreconvective Environment
A Water Vapor Imagery Analysis
A Split Window Difference
A Derived Productg CAPE and TPW
A Derived Motion Winds
A NUCAPS

ACumulus Cloud Field Analysis and Convective Initiation
A VIS and IR imagery
A Day Cloud Phase Distinction RGB

AMature Convective Analysis
A VIS and IR imagery
A VIS/IR Sandwich Imagery

ANighttime Convective Analysis
éNighttime Microphysics RGB
IR
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Assessing the environment from cloud character

A{dLots a1 @8 d.xftzzsg
A Oriented perpendicular to flow at top of |
stable layer
A Smooth/flat appearance
A Indicate a stable boundary layer
A Unstable Cumulus Cloud Streets
A Oriented parallel to mean layer flow
A Isolated, vertical growtlappearence
A Indicate an unstable boundary layer, WltH
an inversion limiting further growth SRy

39


https://satelliteliaisonblog.com/2019/03/24/satellite-views-of-23-march-2019-okc-severe-storm/

Assessing the environment from cloud character

A{drotS ¢ @S a. Att20é [ 2dzRA
A Oriented perpendicular to flow at top of
stable layer
A Smooth/flat appearance
A Indicate a stable boundary layer, shear
A Unstable Cumulus Cloud Streets
A Oriented parallel to mean layer flow
A Isolated, vertical growtlappearence
A Indicate an unstable boundary layer, with
an inversion limiting further growth



