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TROPICAL SATELLITE AND ANALYSIS CENTER

The Tropical Satellite and Analysis Center (TSAC) is a major
component of the National Hurricane Center. This group provides
support to the Hurricane Warning Program through: intensity and
location estimates of tropical and subtropical cyclones over the
Atlantic; quantitative rainfall potential estimates for
landfalling tropical cyclones and disturbances within WMO Region
IV; surface and upper-air analyses over the tropical and
subtropical Western Hemisphere; and running of operational
tropical cyclone track models.

In addition to these Hurricane Warning functions, the TSAC
prepares routine narrative statements summarizing prominent
weather features over the tropical and subtropical Atlantic. The
Tropical Weather Discussion (AXCA KMIA) is intended for mariners
and laymen, and represents a plain language summary of ma jor
features from the latest surface analysis and cloud features
depicted in satellite imagery. The Satellite Interpretation
Message (TBXX7 KMIA) is a more thorough summary intended for
meteorologists and pilot weather briefers.

This document is intended as a Users” Guide to Satellite
Interpretation Messages (SIM) prepared by the TSAC. The purpose
is not to provide a intensive course in satellite interpretation,
synoptic meteorology, or mesoscale analysis. Rather, this Guide
is an attempt to provide definitions and a few examples of
phenomena commonly used in the SIM. Individuals requiring
additional literature are urged to review the reference list at
the end of this Guide.



SATELLITE INTERPRETATION MESSAGES - A USERS' GUIDE

James S. Lynch

1. SATELLITE INTERPRETATION MESSAGES - AN INTRODUCTION

The Miami SIM describes and explains prominent cloud
features relative to both synoptic and mesoscale dynamic features
south of 32N and west of 35W, including the Caribbean, the
coastal and offshore waters of the Gulf of Mexico, and the state
of Florida.

Trends in the shape, intensity, and movement of
meteorological features are normally included in the messages,
and locations are frequently referenced to geography and
geopolitical boundaries. Whenever possible, the message
discusses and compares observed phenomena with those predicted by
NMC"s numerical guidance packages, including: the Limited Area
Fine Mesh Model (LFM), the Nested Grid Model (NGM), and the
Spectral Model (SM).

The Miami SIM normally includes two primary sections. The
first section summarizes the important synoptic features which
specify the dynamics of the troposphere. The second part of the
SIM describes the significant cloud patterns and mesoscale
dynamic features over the SIM area, with emphasis over/near
Florida, the Gulf of Mexico, and Puerto Rico.

The SIM is written using commonly accepted meteorological
terminology and abbreviations, consistent with the FAA
Contractions Handbook. Important notices to users, such as data
availability or major satellite maneuvers, can precede or follow
these sections.



TBXX7 KMIA 220244

SATELLITE INTERPRETATION MESSAGE
NATIONAL WEATHER SERVICE...MIAMI FL
11:00 PM EDT OCTOBER 21 1985

GOES/METEOSAT IMAGERY THRU 0200Z AND PRELIM 0000Z SFC ANLYS...

SYNOPTIC FEATURES...

.++«A LRG MID/UPR-LVL CYC CRCLN INVOF 16N81W HAS RMND NRLY STNRY DURG
THE PAST 24 HRS. SHRTWV TROF EXTDG FM THE CRCLN TO 1SN77W IS ROTS
NNEWD AT 15-20KT ON THE SE END.

+++3OES WV DATA INDCS A WK MID-LVL VORTMAX NR 25N65W. THIS VORTMAX IS
MOVG E ABT 15KT.

«++A LONGWV TROF EXTDS S ALG 50W TO 25N. AN UPR-LVL RIDGE S OF 25N ALG
68W IS GRDLY AMPLIFYING.

««+«A VORTMAX INVOF 23N42W IS MOVG NE ABT 30KT. A SHRTWV TROF EXTDG 33W
TO 16N4SW IS MOVG E AT 10-15KT ON THE S END.

«++A BACLIN/FNTL ZONE IS ALG A 32N45W-30N55W-30N53W~-32N72%W LN. THE
ZONE IS SHIFTING S AT 3-10KT BTWN <5W AND 75W...AND SHOWS LTL
MOVMT W OF 75W. SEE SIMWBC FOR DETAILS N OF 32N.

«++SUSTRPCL JTSTR IS ESTABLISHED ALG A 25N83W-15N38W=-11N8ZW-12NSOu-
22N77W=-25N70W-25N65W~19NS0W LN. A SPDMAX NR 12N82W IS MOVG AL3
THE JET AXIS AT 50KT. ANOTR SPDMAX IS MOVG SWD ARND 40KT INTO
THE YUCATAN PEN.

.++A TRECL WV ALG 74W IS MOVG W ARND 13KT.

+.«A VK TRPCL WV ALG 33W IS MOVG W AT 10-15KT.

MESOSCALE FEATURES...

FL AND ADJ CSTL WTRS...

A 3AND OF SHWRS/TSHWRS ALG A GNV-TPA-25.5N83.5W LN IS [IOVG W ARND 13KT.
STEST TSHWRS ARE LCTD 60NM W FMY WITH CLD TOP TEMPS NR -32C. WDLY 3CT
‘TCU AND ISOLD SHWRS CVR THE RMNDR OF THE CSTL WTRS.

GULT OF MEXICO...

A T3TM GUST FRONT EXTDG FM 20NM S BVE TO 27N91W IS MOVG Nw A3T 25XT
THRU OIL LEASES SP/WD/GI AND TWC LEASES STIM/EC/WC. THE GUST POTENTIAL
JITH THIS ARC CLOUD IS 40-5CKT. SCT SHWRS/TSHWRS ARE ALG THIS SYC.
ELSW...ISOLD SHWRS ARE CLUSTERED OF> THE TX CST 40NM SE PSX.

PUERTO RIZO.. U.S. VIRGIN ISL.. AND ADJ CSTL WTRS...
CSCR3BL MID/HIGH-LVL CNVTV 3EBRIS PVL THRUT THE AREA. MOST SGENT CNVIN
IS S60NM OR MORE FM THE ISLANDS ATTM. :

OTR SGFNT FEATURES S OF 32N...

SUBTROPICAL ATLANTIC... .

A BAND OF SHWRS/TSHWRS ACPYS THE DACLIN/FNTL ZONE ALG A 32N&5w-
30NS5W-30N68W-32N72W LN. 3KN SC/AC PVL N OF THIS BNDRY. MULTILYRD CLDS
AND WOLY SCT SHWRS/TSTMS S OF 24N AND W OF 65W ARE ASSOCD WITH AN
UPR-LVL CYC CRCLN OVER THE WRN CARIB AND A TRPCL WV ALG 74W.

CARIBZEAN SEA... N
MULTILYRD CLDS WITH SCT AND LOCALLY NMRS TSTMS/SHWRS BTWN 35W AND 74%

ACPY A MID/UPR-LVL CYC CRCLN AND A TRPCL WV. SCT TSTMS/SHWRS OVER/NR
PANAMA ARE ASSOCD WITH THE EPAC ITCZ AND A SPDMAX ALG THE SUBTRPCL
JTSTR. WDLY SCT SHWRS/TSHWRS CVR THE RMNDR OF THE CARIZB W OF 74W.

TROPICAL ATLANTIC... _ o
MULTILYRD CLDS WITH SCT-NMRS TSTMS/SHRS PVL WITHIN 150NM OF A 4N4lu-
13N30W LN. THIS ACTVTY IS ASSOCD WITH THE INTERACTION OF A TRPCL WV
WwITH AN UPR-LVL SHRTWV TROF. SEG OF THE ITCZ CONSISTS OF SCT
SHWRS/TSHWRS FM SNS5W THRU 7N43W TO 3N30W.



TBXX7 EMIA 220244

SATELLITE INTERPRETATION MESSAGE
NATIONAL WEATHER SERVICE...MIAMI FL
10 PM EST FEBRUARY 21 1986

GOES/METEOSAT IMAGERY THRU 1900Z AND PRELIM 18002 SFC ANLYS...

SYNOPTIC FEATURES... :

+++A 200NM WD BACLIN ZONE EXTDG FM 35N56W TO 20N68% IS MOVG E AT
15-20KT. ACPYG CLDNS OVER THE CARIB IS BCMG DFUS...HWVR SFC ANLYS
DEPICTS FNT FM HISPANIOLA TO COSTA RICA...MOVG E ARND 10KT.

++«A STG LONGWV TROF EXTDS SSW THRU 30N74W TO 20N81W. OVER THE ERN
ATLC...A SCND LONGWV TROF EXTDS SSW THRU 30N22W TO 4N<OW. A
BLOCKING PAT OVER THE WRN U.S. SHUD KEEP THESE LONGWV PATS ABT
STNRY DURG THE NEXT 96-120 HRS ACCORDING TO THE NMC SPECTRAL AND
NESTED GRID MODELS. .

eeeA MID-LVL ACYC CRCLN PRSTS OVER THE LESSER ANTILLES. A PROMINENT
MID/UPR-LVL RIDGE EXTDS FM THE CRCLN THRU 32N35W.

«++.GOES WV DATA DEPICTS MULTIPLE JET STREAKS ARND THE WRN ATLC
LONGWV TROF. ONE JTSTR BR IS ALG A ILM-29N78W-30N71W-35NS5VW LN.
A SCND JET STREAK IS ALG A BIX-FMY-25N77W-27N70W-35N65W LN. A
THIRD JTSTR IS ALG A GLS-21N81W-22N75W-35N65W LN. GENERAL UPR-LVL
CNFLNC AND SBSDNC IS EVIDENT BTWN THE JTSTR SEGS FM 85W TO 70W.

MESOSCALE FEATURES...

FL AND ADJ CSTL WTRS...

BRKN OCNL SCT CD-AIR SC CVR THE rL CSTL/OFSHR WIRS TO THE RT OF A
27N8EW-24N32W~23N78W-31N8OW LN. MOST CLD ELEMENTS CONT TO MOVE FM THE
NW THRUT THE AREA E OF 85W.

GULF OF MEXICO...

BKN OCNL SCT CD-AIR SCT CVR MOST OF THE GLYMEX SE OF A 26N95W-50NM SE
BVE-27N85W—27N85W~24N82W LN. .NMC GEOSTROPHIC ANLYS SUGS A LOW-LVL ACYC
CRCLN IS LCTD OFF THE MOUTH OF THE MS RIVER. MOSTLY CLEAR SKIES ZVR THE
TX/LA/MS/AL CSTL WTRS AND OIL LEASES.

PUERTO RICO.. U.S. VIRGIN ISL.. AND ADJ CSTL UTRS...

TCU ANDC A FEW SHWRS APPR TO BE DVLPG OVER THE HIER ELEVATIONS OF PUERTO
RICO. MOST OF THE CLDNS NOTED EARLIER OVER THE VIRGIN ISL IS DSIPTG.
THE LEADING EDGE OF BACLIN ZONE CLDNS AND CNVIN...MARKED ZY A NNE/33%
ROPE CLD NR ERN HISPANIOLA...IS MOVG E ABT 20KT AND COULD 3GN TO AFTEC
WRN SXNS OF PUERTO RICO BY 23Z IF PRESENT TRENDS CONT. :

OTR SZFNT FEATURES S OF 32N...

CARIBBEAN SEA...

BRN OCNL SCT SC/AC AND WDLY SCT SHWRS CVR MOSTOF THE CARI3 W QF 74%.
THE FNTL BNDRY IS INDISTINCT IN STLT IMAGERY OVER THE CARIB. SCT-BKN
SC/AC AND SVRL SHWRS ARE DVLPG WITHIN 150NM OF 15N70W. A LRG PTCH OF
AC/AS AND ISOLD SHWRS IS LCTD OVER THE NRN LEEWARD ISL.

SUBTROPICAL ATLANTIC...

A 200NM WD BAND OF MULTILYRD CLDS WITH EMBDD SHWRS/TSHWRS FM 3SNZ6W TO
20N58W IS ASSOCD WITH THE BACLIN ZONE. OVC SC/AC/AS AND SVRL SHWRS
WITHIN 150NM OF 22N70W ARE GDL EXPANDING NEWD. BRN CD-AIR SC CVR THE
RMNDR OF THE ATLC W OF THE FNT.

TROPICAL ATLANTIC... ik
THE WRN TRPCL ATLC RMNS UNORGANIZED. SCT SHWRS/TSHWRS CONT ZO INgR
WITHIN 200NM OF 3S40W. THE ITCZ IS 3TR DEFINED OVER THE GULF OF GUINEA.
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SATELLITE INTERPRETATION MESSAGE
NATIONAL WEATHER SERVICE...MIAMI FL
4:00 PM EDT AUGUST 29 1985

GOES/METEOSAT IMAGERY THRU 1900Z AND PRELIM 1800Z SFC ANLYS.

SYNOPTIC FEATURES...

++«AT 29/1900Z HURCN ELENA IS LCTD NR 26.3N86.3W WITH SUSTAINED WINDS
NR 70KT. MOVMT IS NW AT 10-15KT. TWO WELL DEFINED SPIRAL BANDS ARE
APRNT ARND THE HURCN. SEE THE LATEST NHC ADVY FOR ADDNL DETAILS.

«+«A LRG ACYC CRCLN IS EVIDENT OVER HURCN ELENA. THE ACVYC CRCLN
DOMINATES THE H2 FLOW PAT BTWN 20N AND 32N FM 75W TO 95W.

««+A MID/UPR-LVL CYC CRCLN IS LCTD OVER NWRN GUATEMALA. THE SYS IS
DRIFTING SLOWLY W. THE CRCLN IS ACTING AS AN ENERGY SINK FOR HURCN
ELENA.

«s oA MID-LVL VORTEX IS APRNT IN GOES WV DATA NR 20N65W. MOVMT IS W
AT 10-15KT.

.+.A SHRTWV TROF ALG 65W IS MOVG E3SE AT 15-20KT.

««+A JTSTR DIVES SE FM THE NC CST TO 31N65W AND THEN NEWD. :

+++CLDNS ASSOCT WITH A 3ACLIN ZONE PVLS BTWN THE JTSTR AXIS AND Z2ON.
SEE SIMWBC FOR ACDNL DETAILS N OF 32N.

MESOSCALE FEATURES...

*L AND ADJ C3TL WIRS...

MULTILYRD CLDS WITH NMRS EMBDD TSTMS/SHWRS ACPY HURCN ELENA. THE ERN
EDGE OF THIS CLON3 IS TO THE RT OF A 29N83W-TPA-EYW-23N85W LN. NMRS CLD
TOP TEMPS ARE -65C TO -80C WITHIN THIS CLD MASS. WDLY SCT SHWRS/TSHWRS
CVR MOST OF THE FL PEN.

GULF OF MEXIZO...

SCT-NMRS TSTHMS/SHWRS ACPY HURCN ELENA TO THE RT OF A EYW-23N85W-
26N87W=-29N85W LN...WITH CLD TOP TEMPS OF -65C TO -80C IN THE CNTRL
DENSE OVERCAST AND SPIRAL BANDS. MID/UPR-LVL SBSDNC IS SUPFRESSING
CNVTN ELSW ACROSS THE RGN.

PUERTO RICO.. U.3. VIRGIN ISL.. AND ADJ CSTL WTIRS...
SCT SC ARE APRNT THRUT THE AREA. NO SGFNT CNVIN IS APRNT ATTM.

OTR SGFNT FEATURES 3 OF 32N...

CARIZBEAN SEA...

SCT TSTMS CVR THE CSTL WTRS OF COSTA RICTA AND PANAMA. WDLY SCT
SHWRS/TSHWRS PVL BTWN 80W AND 85W. OTRW LTL SGFNT CLDNS IS NOTED.

SUBTROPICAL ATLANTIC...

SCT SHWRS/TSHWRS AND BEN MID CLDS N OF 30N 3TWN 55W AND 65W ARE ASSOCT
WITH A SHRTWV TROF AND WK BACLIN ZONE. A 120NM WD CLUSTER OF TSTMS IS
CENTERED NR 30N75W...JUST S OF THE JTSTR.

TROPICAL ATLANTIC...
THE ITCZ HAS BCM DISORGANIZED. BEN MID CLDS WITH WDLY SCT SHWRS ANC A
FEW TSTMS ACPY THE ITCZ IN A 270NM WD BAND ALG 13N FM 25W TO S4W.



2. SYNOPTIC FEATURES

Important large scale dynamic processes are summarized at
the beginning of the SIM. These phenomena are frequently
depicted in one or more forms of satellite imagery: llum
%nfrared, 5.7um water vapor, or 0.65um visible. In many
instances, a pronounced synoptic feature can be detected with a
single image; however, animated satellite imagery often provides
better definition of the feature. When important dynamic
features are missing or obscured in satellite imagery yet are
depicted in surface or rawinsonde observations, they will often
be included in the SIM. '

Most of the synoptic features discussed in the SIM fall into

one of five categories:

(1) vorticity centers,

(2) troughs/ridges,

(3) streamflow patterns,

(4) discontinuities, and

(5) tropical features.
Many of these features produce instability and/or lift, which can
induce significant weather activity. Others produce subsidence
and aid in fair weather activity. '

Satellite data does have certain limitations. Low pressure
and high pressure centers cannot be directly observed in
satellite imagery: circulation centers can be observed, but
precise locations can differ by as much as 5deg from the
"pressure center": Furthermere, mid/upper tropospheric
divergence and convergence cannot be directly observed from
satellite imagery since they require mathematical determination;
rather, diffluence and confluence can be depicted in satellite
imagery, and are often coexistent with their mathematical

counterpart.

Interpretation of satellite data is also limited since most
analysis procedures are extremely subjective. wWithin the
"yorticity center" and "trough/ridge" categories, for example, a
hierarchy exists pbased on the apparent intensity or amplitude of
the system. A cyclonic circulation, a VORTEX, and a VORTMAX are
each a form of positive vorticity centers, and are defined by the
sub jective determination of intensity and relative motion.



SYNOPTIC FEATURES DISCUSSED IN\SATELLITE INTERPRETATION MESSAGES

MANDATORY FEATURES

VORTICITY CENTERS .
All Cyclonic Circulations \
Any VORTEX
Pronounced Vortmax (Mid/Upper Tropospheric)
Prominent Anticyclonic Circulations (Mid/Upper Level)

TROUGHS/RIDGES

All Longwave Troughs (>10deg for half wavelength)
Strong Shortwave Troughs (Mid/Upper Tropospheric)

STREAMFLOW PATTERNS
All Jetstreams (Upper Tropospheric)
All Pronounced Diffluent Patterns (Upper Tropospheric)
All Pronounced Confluent Patterns (Upper Tropospheric)
Pronounced Cyclonic Shear Axes (Upper Tropospheric)
Pronounced Anticyclonic Shear Axes (Upper Tropospheric)

OISCONTINUITIES
Cold ~ronts
Baroclinic Zones (Low/Mid Tropospheric)

TROPICAL FEATURES
All Tropical Cyclones
Pronounced Tropical Waves (Low/Mid Tropospheric
Intertropical Convergent Zone

OPTIONAL FEATURES

VORTICITY CENTERS
Less Pronounced VORTMAX (Any Level)
Anticyclonic Circulations (Any Level)

TROUGH/RIDGES
Less Pronounced Shortwave Trough (Mid/Upper Level)
Vorticity Lobes (Mid/Upper Tropospheric)
Impulses (Mid/Upper Tropospheric)
Ridges (Upper Tropospheric)

STREAMFLOW PATTERNS
Max Wind Bands (Less Than Jetstream Intensity)
Speed Maxima Along The Jetstream or Max Wind Band
Any Diffluent or Confluent Pattern
Any Cyclonic or Anticyclonic Shear Pattern
Deformation Patterns (Upper Tropospheric)

ADDITIONAL FEATURES THAT THE ANALYST BELIEVES ARE SIGNIFICANT
7

e



FEATURE: Cyclonic Circulation (CYC CRCLN)

DEFINITION' A closed cyclonic circulation, or "closed low". The
~analyst must be "confident" that the circulation is closed. The

" circulation may be at any level in the troposphere, but excludes those
systems within the category of "tropical cyclones". Circulations are
best depicted in animated satellite data, but strong circulations may
be apparent in single visible, infrared, and/or water vapor images.
Cold core cyclones can be as large or larger than 15deg x 15deg, and
can move at speeds in excess of 30kt.

METEOROLOGICAL SIGNIFICANCE: All cyclonic circulations are important
features for describing the dynamics and flow characteristics of the

atmosphere. In most low-level circulations and many mid/upper-level

systems, multilayered clouds and w1despread thunderstorms frequently

accompany the circulation.

MARINE AND AVIATION SIGNIFICANCE: Widespread multilayered clouds with
thunderstorms often accompany the circulation. A cold-core cyclonic
circulation at the surface has the potential for producing strong
sustained wind speeds (including gale, storm, and hurricane force
winds). High altitude turbulence is typical of mid/upper-level
circulations.
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