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Å16-channels
Å2 visible (0.5 ς1 km), 4 near-IR (1-2 km), 10 IR (2 km)

ÅFrom these, numerous multispectral and derived products (see below)

Å10-min Full Disk (Hemisphere), 5-min CONUS temporal resolution, plus two 
moveable 1-min 1000km x 1000km mesoscale sectors
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GOES-R Series Advanced Baseline Imagery
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Products Discussed Today

Important to leverage meso
imagery when available

ÅFocus is on satellite products today. In reality, satellite used in concert with:
ÅNWP, radar, lightning, UA, surface obs, webcams, human obs, etc

ÅPre-convective Environment
ÅWater Vapor Imagery Analysis
ÅSplit Window Difference
ÅDerived Products ςCAPE and TPW
ÅDerived Motion Winds
ÅNUCAPS

ÅCumulus Cloud Field Analysis and Convective Initiation
ÅVIS and IR imagery
ÅDay Cloud Phase Distinction RGB

ÅMature Convective Analysis
ÅVIS and IR imagery
ÅVIS/IR Sandwich Imagery

ÅNighttime Convective Analysis
ÅNighttime Microphysics RGB
ÅIR
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Pre-Convective Analysis

ÅFocus is on satellite products today. In reality, satellite used in concert with:
ÅNWP, radar, lightning, UA, surface obs, webcams, human obs, etc

ÅPre-convective Environment
ÅWater Vapor Imagery Analysis
ÅSplit Window Difference
ÅDerived Products ςCAPE and TPW
ÅDerived Motion Winds
ÅNUCAPS

ÅCumulus Cloud Field Analysis and Convective Initiation
ÅVIS and IR imagery
ÅDay Cloud Phase Distinction RGB

ÅMature Convective Analysis
ÅVIS and IR imagery
ÅVIS/IR Sandwich Imagery

ÅNighttime Convective Analysis
ÅNighttime Microphysics RGB
ÅIR
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Water Vapor Imagery

ÅDiagnose broad trough/ridge pattern, shortwave troughs, jet streaks

ÅRecall:

ÅTroughs are regions of cyclonic vorticity

Å (differential) positive vorticity advection yields divergence, which yields UVM

ÅUpward motion is necessary for convective development

Å20 March 2022

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

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

Å Look for cyclonic motion, 
couplet of warm/cool BTs

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

GOES-East Water Vapor Imagery

https://satelliteliaisonblog.com/2022/03/18/mid-march-2022-blowing-dust-and-fires/
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Water Vapor Imagery + NWP Analysis

Å20 March 2022 GOES-East 6.2 um Water Vapor Imagery

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

GOES-East Water Vapor Imagery

https://satelliteliaisonblog.com/2022/03/18/mid-march-2022-blowing-dust-and-fires/
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Water Vapor Imagery + NWP Analysis

Å19 April 2020 GOES-East 6.2 um Water Vapor Imagery

https://satelliteliaisonblog.com/2020/04/21/using-goes-r-data-in-warning-ops-on-19-april-2020/

GOES-East Water Vapor Imagery

https://satelliteliaisonblog.com/2020/04/21/using-goes-r-data-in-warning-ops-on-19-april-2020/
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Water Vapor Imagery

Å30 May 2022 GOES-East 6.2 um Water Vapor Imagery

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

GOES-East Water Vapor Imagery

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

Å30 May 2022 GOES-East 6.2 um Water Vapor Imagery

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

GOES-East Water Vapor Imagery

https://satelliteliaisonblog.com/2022/05/31/memorial-day-2022-severe/
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Exercise: Where is convection most likely to occur given the 
presence of large-scale lift?

Å7 June 2022 GOES-East 6.2 um Water Vapor Imagery

A
B

C

GOES-East Water Vapor Imagery
Q1
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A
B

C

Å7 June 2022 GOES-East 6.2 um Water Vapor Imagery

GOES-East Water Vapor Imagery
Q1 Answer

Exercise: Where is convection most likely to occur given the 
presence of large-scale lift?



ÅDiagnose features not obvious (or misplaced) in models
ÅJet features (LLJ, jet streaks)

ÅTrough/ridge, shortwaves, divergence/convergence

ÅMesoscale feaures

ÅVertical shear
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Derived Motion Winds

GOES-East Water Vapor Imagery, DMWs

GOES-East Water Vapor Imagery, DMWs
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DMW Applications: Assess Model Output

02 June 2015 WY-NE Severe Convection

ÅLocalized UL Jet not resolved correctly by models

ÅI²¢ ŜŀǊƭȅ ŘŀȅΥ ά¢ƘŜǊŜ ƛǎ ŀ ǿŜŀƪ рлƪǘ Ҍ jetlet moving 
across the cwa.  This suggests that deep layer shear is 
larger than previous suggested by the RAP.  As storms 
move to the east across the cwaΣ LΩƳ ŜȄǇŜŎǘƛƴƎ ǘƘŜ 
ǎǘƻǊƳǎ ǘƻ ōŜŎƻƳŜ ƳƻǊŜ ƻǊƎŀƴƛȊŜŘΦέ

ÅHWT post-ŜǾŜƴǘΥ ά¢Ƙƛǎ Řŀǘŀ ǿŀǎ ŀ ŎƘŜŎƪ ǘƻ ǘƘŜ 
models. The winds associated with this max 
increased the 0-6km shear to around 45 knots. I 
thought that the jetlet would cause the storms to 
become stronger and more supercell in nature until it 
moved out of the area.  This in fact happened.  This 
lead to a small window ~2 hours of supercells with 
ƭŀǊƎŜ ƘŀƛƭΦέ

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

Satellite Derived Winds

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


06 Sep 2018 Mountain Thunderstorms

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

ÅWidespread showers/thunderstorms 
develop near and over burn scar, resulting 
in flash flooding

15https://courses.comet.ucar.edu/course/view.php?id=225

DMW Applications: Synoptic Scale Feature Detection

GOES-East Water Vapor Imagery, DMWs

https://courses.comet.ucar.edu/course/view.php?id=225


19 July 2019 C Iowa Tornado

ÅSFC METAR: 12 knots @ 160deg

Å1 km DMW: 16-20 knots @ 220deg

Å6 km DMW: 40-50 knots @ 275deg

ü0-1km Bulk Shear ~ 16 knots

ü0-6 km Bulk Shear ~ 49 knots
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DMW Applications: Computing Bulk Vertical Shear

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

GOES-East VIS, DMWs

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


ÅUse: Anticipate cu development and future convective 
initiation from clear sky

ÅIngredients
Å 10.3 um ς12.3 um Band Difference

Å 10.3 um Cold BT Overlay

ÅInterpretation
ÅGreater + difference = more abundant moisture

Å Look for gradients, local max

ÅCaveats
ÅClear sky

Å Temperature decreasing with height

ÅQuick Guide
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Split Window Difference ςIR Combo

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


ÅUse: Anticipate cu development and future convective 
initiation from clear sky

ÅIngredients
Å 10.3 um ς12.3 um Band Difference
Å 10.3 um Cold BT Overlay

ÅInterpretation
ÅGreater + difference = more abundant moisture
Å Look for gradients, local max

ÅCaveats
ÅClear sky
Å Temperature decreasing with height
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Split Window Difference ςIR Combo

SWD IR SWD + IR

+ =

Increasing Low-Level Moisture
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SWD-IR
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SWD-IR

Moist

Dry
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SWD-IR
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Where will cu field develop?

Split Window Difference with cold IRW Overlay VIS

Q2
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Where will cu field develop?

B

A
D

C

Split Window Difference with cold IRW Overlay VIS

Q2
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Where will cu field develop?

Split Window Difference with cold IRW Overlay VIS

Q2 Answer

B

A
D

C
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Where will cu field develop?

Split Window Difference with cold IRW Overlay VIS



26

A

B

D

C

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

A

C

D

B

Q3 Answer
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Colliding Boundaries in SWD-IR Combo

Retreating Dryline

Advancing Cold Front



ÅConvective Available Potential Energy (CAPE)
ÅMeasure of amount of instability in the atmosphere

ÅLook for: Increasing instability, boundaries, local max

Å16 September 2021 GOES-East Derived CAPE
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GOES-R Derived CAPE CAPE

Increasing Instability
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GOES-R Derived CAPE CAPE

Increasing Instability

ÅConvective Available Potential Energy (CAPE)
ÅMeasure of amount of instability in the atmosphere

ÅLook for: Increasing instability, boundaries, local max

Å16 September 2021 GOES-East Derived CAPE
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GOES-R TPW
ÅTotal PrecipitableWater (TPW)

ÅMeasure of amount of moisture in the atmosphere

ÅLook for: Increasing moisture, boundaries, local max

Å16 September 2021 GOES-East Derived TPW

D

B CA

Q4
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GOES-R TPW
ÅTotal PrecipitableWater (TPW)

ÅMeasure of amount of moisture in the atmosphere

ÅLook for: Increasing instability, boundaries, local max

Å16 September 2021 GOES-East Derived TPW

D

B CA

Q4 Answer



ÅNOAA-Unique Combined Atmospheric Processing System
ÅTemperature and Moisture profiles derived from SNPP/JPSS CrISand ATMS instruments

ÅAlso available in gridded, plan-view and cross-section format

ÅSNPP and NOAA-20 provide data in early afternoon (and overnight), Metop in mid-morning

ÅUse to asses environment prior to CI or ahead of ongoing convection

JPSS NUCAPS

Thanks to Scott Lindstrom for NUCAPS input
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NUCAPS Comparison with Observed

ILN radiosonde (left), un-modified NUCAPS (middle), sfc-modified NUCAPS (right)

1800 UTC
~1800 UTC ~1800 UTC

SBCAPE=1761 j/kg SBCAPE = 0 j/kg

Sfc: 77/55 Sfc: 85/61

SBCAPE = 1688 j/kg
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NUCAPS Example ςSevere in N High Plains

Rapid City 1200 UTC Radiosonde
1900 UTC Adjusted NUCAPS

Drying/cooling aloft
Heating surface

SBCAPE: 161 j/kg
3-6 km LR: 7.2 C/km
FL: 11,700 ft
-20C: 22,000 ft

SBCAPE: 1650 j/kg
3-6 km LR: 7.9 C/km
FL: 9,800 ft
-20C: 19,000 ft

2300 UTC GOES Vis

ÅNUCAPS profile indicates potential for (severe) convection.



ÅNUCAPS profile indicates potential for (sub-severe) convection.
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NUCAPS Example ςSub-Severe in N MS

~1800 UTC 2115 UTC



NUCAPS Plan View and Cross Section
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Å Equivalent Potential Temperature mid-level plan view and cross-section 
used to assess location of cold front both horizontally and spatially
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Cumulus Cloud Field Analysis and Convective Initiation

ÅFocus is on satellite products today. In reality, satellite used in concert with:
ÅNWP, radar, lightning, UA, surface obs, webcams, human obs, etc

ÅPre-convective Environment
ÅWater Vapor Imagery Analysis
ÅSplit Window Difference
ÅDerived Products ςCAPE and TPW
ÅDerived Motion Winds
ÅNUCAPS

ÅCumulus Cloud Field Analysis and Convective Initiation
ÅVIS and IR imagery
ÅDay Cloud Phase Distinction RGB

ÅMature Convective Analysis
ÅVIS and IR imagery
ÅVIS/IR Sandwich Imagery

ÅNighttime Convective Analysis
ÅNighttime Microphysics RGB
ÅIR
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Assessing the environment from cloud character

Å{ǘŀōƭŜ ǿŀǾŜ ά.ƛƭƭƻǿέ /ƭƻǳŘǎ
Å Oriented perpendicular to flow at top of 

stable layer
Å Smooth/flat appearance
Å Indicate a stable boundary layer

Å Unstable Cumulus Cloud Streets
Å Oriented parallel to mean layer flow
Å Isolated, vertical growth appearence
Å Indicate an unstable boundary layer, with 

an inversion limiting further growth

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

https://satelliteliaisonblog.com/2019/03/24/satellite-views-of-23-march-2019-okc-severe-storm/
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Å{ǘŀōƭŜ ǿŀǾŜ ά.ƛƭƭƻǿέ /ƭƻǳŘǎ
Å Oriented perpendicular to flow at top of 

stable layer
Å Smooth/flat appearance
Å Indicate a stable boundary layer, shear

Å Unstable Cumulus Cloud Streets
Å Oriented parallel to mean layer flow
Å Isolated, vertical growth appearence
Å Indicate an unstable boundary layer, with 

an inversion limiting further growth

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

Assessing the environment from cloud character


