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FOREWORD

An  Interdepartmental Plan was first issued in 1962. This
document is the 20th edition and presents procedures and agreements
reached at the 36th annual Interdepartmental Hurricane Conference held

at the USAF Conference Center, Homestead Air Force Base, Florida,
26=28 January 1982.

The Conference is sponscred annually by the Subcommittee on Basic
Services, Interdepartmental Committee For Meteorologlcal Services and
Supporting Research, and brings together cognizant Federal agencies to
achieve agreement on items of mutual concern related to hurricane
warning services. The host this year for the Conference was the
Air Weather Service of the Military Airlift Command, United States RAir
Force.

dgical Services
Supporting Research
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CHAPTER 1

INTRODUCTION

1. Introduction. The Hurricane Warning Service 1is an interdepartmental
effort to provide the WNation and designated international recipients with
environmental data, forecasts, and assessments concerning tropical and sub-
tropical weather systems. Interdepartmental cooperation achieves economy and
efficiency in the operation of the Hurricane Warning Service. This plan pro-
vides the basis for implementing the agreements of the bepartment of Commerce
(poc), Department of Defense (DOD), and the Department of Transportation {DOT)
reached at the annual Interdepartmental Hurricane conference (combined Atlantic
and Pacific). It is the 20th edition of the National Hurricane Operations Plan
{first issued in 1962). The Hurricane Conference is sponsored by the
gubcommittee on Basic Services, Interdepartmental Committee for Meteorological
Services and Supporting Research, to bring together cognizant Federal agencies

and achieve agreement on items of mutual concern related to the Atlantic and
Pacific hurricane warning services.

2. Terms used in this Plan:

a. Center Fix. The location of the center of a tropical or subtropi-
cal cyclone obtained by means other than reconnaissance aircraft penetration.

b. Cyclone. an atmospheric closed-girculation rotating counter-
clockwise in the Northern Hemisphere.

c. Eye. The relatively calm center of a tropical cyclone which is
more than 1/2 surrounded by wall cloud.

d. Hurricane Season. The portion of the year having a relatively high
incidence of hurricanes. In the Atlantic, Caribbean, and Gulf of Mexico, this
is the period from June through November; in the eastern Pacific June through
Hovember 15; and in the central Pacific the period from June through October.

e. Hurricane Warning Offices (HWO). The designated hurricane warning
cffices are: the HNational Hurricane Center, Miami, Florida, and the Weather
gGervice Forecast Offices at San Juan, Puerto Rico; HNew Orleans, Louisiana;
Washington, D.C.; Boston, Massachusetts; Eastern Pacific Hurricane Center

{Redwood City, California); and Central Pacific Hurricane Center {Honolulu,
Hawaii) -

£. Mission Identifier. The nomenclature assigned to tropical and
subtropical cyclone aircraft reconnaisance missions for weather data identifica-
tion. It comprises an agency - aireraft indicator followed by a Chief, Rerial
Reconnaissance Coordination, All Hurricanes {CARCAH) assigned mission-system
indicator.

g present Movement. The best estimate of the movement of the center
of a tropical cyclone at a given time and at a given position. This estimate

does not reflect the short-period, small-scale oscillations of the cyclone
center.




h. Reconnaissance Aircraft Sortie. A flight which meets the require=-
ments of the tropical cyclone plan of the day (TcroD).

i. FRelocated. A term used in an advisory to indicate that a wvector
S e AL
drawn from the preceding advisory position to the latest known position is not
necessarily a reasonable representation of the cyclone's movement.

#j. Storm Surge. The height difference between the observed level of

sea water and the level of sea water that would have occurred in the absence of
the storm.

#k. Storm Tide. The actual level of sea water resulting from the
astronomic tide combined with the storm surge.

#1. Subtropical Cyclone. R low-pressure system developing over
subtropical waters which initially has a non-tropical circulation but some
elements of tropical cyclone cloud structure are present.

(1) Subtropical Depression. A subtropical cycleone in which the
maximum sustained surface wind (1=-minute mean) is 33 knots (38 statute mph) or
less.

(2) Subtropical Storm. & subtropical cyclone in which the maximum
sustained surface wind (1-minute mean) is 34 knots (39 statute mph) or greater.

m. Tropical Cyclone Plan of the Day. A coordinated mission plan that
tasks operational weather reconnaissance requirements during the next 05%Z to 05Z
day or as required; describes reconnaissance flights committed to satisfy both
cperational and research requirements; and identifies possible reconnaissance
requirements for the succeeding 24-hour period.

n. Tropical Weather Systems:

(1) Tropical Disturbance. A discrete system of apparently
organi zed convection--generally 100 to 300 miles in diameter--originating in the
tropics or subtropics, having a nonfrontal migratory character and maintaining
its identity for 24 hours or more. It may or may not be associated with a
detectable perturbation of the wind field. BAs such, it is the basic generic
designation, which, in successive stages of intensification, may be clagsified
as a tropical wave, depression, storm, or hurricane.

(2) Tropical Wave. A trough or cyclonic curvature maximum in the
trade-wind easterlies. The wave may reach maximum amplitude in the lower middle
troposphere or may be the reflection of an upper troposphere cold-low or equa-
torial extension of a middle~latitude trough.

(3) Tropical Cyclone. 2 nonfrontal low pressure system of
synoptic scale developing over tropical or subtropical waters and having a
definite organized circulation.
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{a) Tropical Depression. A tropical cyclone in which the
maximum sustained surface wind (1-minute mean) is 33 knots (38 statute mph) or
less.

(b} Tropical Storm. A warm-core tropical cyclone in which
the maximum sustained surface wind (f1-minute mean) ranges from 34 knots (39
statute mph) to 63 knots (73 statute mph) inclusive.

(c) Hurricane. A warm-core tropical cyclone in which the
maximum sustained surface wind (1-minute mean) is 64 knots (74 statute mph) or
more:

0. Vortex Fix. The location of the surface and/or flight level center
of a tropical or subtropical cyclone obtained by reconnaissance aireraft
penetration.

p. Wall Cloud. An organized band of cumuliform clouds immediately
surrounding the center of a tropical cyclone. Wall cloud and eye wall are used
synonymously .

g+ Milezs. The term "miles" used in this Plan refers to nautical miles
unless otherwise indicated.

Hurricane ALLEN in the Culf of Mexico
and ISIS in the Eastern Pacific, august 7, 1980
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CHRPTER 2

RESPONSIBILITIES OF COOPERATING AGENCIES

1. Department of Commerce (DOC) Responsibilities.

a., Provide timely dissemination of all significant information
regarding tropical and subtropical cyclones to appropriate agencies, general
public, and marine and aviation interests.

b. Through the National Weather Service (NWS) - consult as necessary
with Department of Defense (DOD) regarding day-to-day DOD requirements for
cyclone assessments and attempt to meet these requirements within the cgapabili-
ties of the Hurricane Warning Service; prepare through the National Hurricane
Center (WHC) and distribute to DOD the ceoordinated DOC reconnaissance and other
metecrological data requirements to be provided by DOD on tropical/subtropical
cyclones and disturbances; provide facilities, administratiwve support, and
diggemination of weather cbservation data for Operating Location=-G (OL-3), BRir
Weather Service (AWS) as agreed to by DOC and DOD; provide DOD with basic meteo-
rological information, warnings, forecasts, and associated prognestic reasoning
concerning location, intensity and forecast movement of tropical and subtropical

cyclones in the following maritime areas and adjacent states and possessions of
the United States:

{1) Atlantic Ocean (north of the Eguator including Caribbean S5ea
and Culf of Mexico) - advices are the responsibility of the Director, NHC,
Miami, FL. (NHC will consult with Nawval Eastern Og¢eancgraphy Center
{NAVEASTOCEANCEN) Norfolk, VA, prior to issuance of an initial advisory.)

(2) Eastern Pacific Ocean [(north of the Eguator and east of 140°W)
- advices are the responsibility of the Meteorclogist-in-Charge (MIC), Eastern
Pacific Hurricane Center (EPHC), Redwood City, CA. {EPHC will econsult with
Haval Western Oceanography Center { NAVWESTOCEBNCEN) , Pearl Harbor, HI, before
issuance of initial and final advisories and prior to issuance of any advisory
which indicates a significant change in forecast of intensity or track from last
advisory.)

{3) Central Pacific Ocean (north of the Equator belwsen 14unW and
180 ) - advices are the responsibility of MIC, Central Pacific Hurricane Center
{CPHC), Honolulu, HI. (CPHC will consult with NAVWESTOCEANCEN Pearl Harbor, HI,

and Detachment 4, 1 Weather Wing, Hickam AFB, HI, before issuance of an initial
advisory.)

{4) Relating to (1) and (3) above, exchange of information is
encouraged on subsequent warnings when significant changes are made, OY A8
otherwise required.

¢. Through the National Earth Satellite Service (NESS) - operate Do
environmental satellite systems capable of providing coverage of meteorological
conditions in the Tropics during the tropical cyclone season, and monitor and
interpret DOC satellite imagery; obtain as necessary, Hational BAeronautic and
Space Administration (NASA) research/development satellite data for NWS
operational use; comply with WHC, EPHC, and CPHC satellite data reguirements.
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d. Through the NOAR Data Buoy Office (NDBO) - develop, deploy, and

operate environmental data buoy systems to support data requirements of NHC,
EPHC, and CPHC.

. Through the Envircnmental Research Laboratory (ERL) Research
Facilities Center (RFC) - provide weather reconnaissance flights as specified in

Chapter 4, unless relieved of these responsibilities by the Administrator of the
Hational Oceanic and Atmospheric Administratiom.

f. Through the NWS, conduct an annual post analysis';cr all tropical
cyclones in the Atlantic and the Pacific regions east of 180 and prepare an
annual hurricane report for issuance to interested agencies.

g. Through NOAA, reimburse the Air Force for the aircraft reconnais-

sance flown in support of this plan in accordance with the NOAA/USAF memorandum
of understanding, dated 16 March 1976.

2. DOD Responsibilities.

2. Provide NWS with timely dissemination of significant information
received regarding tropical and subtropical cyclones.

b. Provide NHC, EPHC, and CPHC current DOD requirements for tropical
and subtropical cyclone advices.

€. Meet DOC requirements for aircraft reconnaissance and other special
observations as agreed to by DOD and DOC.

d. Provide a 24-hour aircraft operation interface (Chief, BRerial

Reconnaissance Coordination, All Hurricanes--CARCAH) at the National Hurricans
Center.

. Designate OL-G, AWS as the liaison to WHC and the military point of
contact for NHC to request special DOD observations in support of thi#s .Plan,

i.e., Defense Meteorological Satellite Program (DMSP) fixes, additional upper
air observationa, etc.

f. Provide broadcast facilities of radioc station NAM for tropical
storm and hurricane forecasts and warnings.

g. Provide access to North American herospace Defense Command (NORAD)
long-range radar sites. (See Chapter 6.)

h. Provide weather reconnaissance data monitor services to evaluate
and disseminate reconnaissance reports.

3. Department of Transportation (DOT) Responsibilities.

&. Provide NWS with timely dissemination of significant information
received regarding tropical and subtropical cyclones.



b. Through the Federal Aviation Administration (FAA) - provide air
traffic control, communication, and flight assistance services. In addition,
FAA will provide access to Air Route Traffie Control Center { ARTCC)
cormunication and radar facilities (see Chapter 6) and provide communication
circuits for relay of weather information as reguired.

¢. Through the U.S. Coast Guard (USCG) - provide personnel, vessel,
and communication support to NDBO for development, deployment, and operation of
environmental data buoy systems; provide surface observations to NWS from its
coastal facilities and vessels; provide communication circuits for relay of
weather observations to NWS in selected areas; provide primary guard Autodin
support to OL-G, AWS; and provide coastal broadcast facilities at selected
locations for tropical storm/hurricane forecasts and warnings.

4. DOD, DOC, and DOT will cooperate in arranging an annual trip to the
Caribbean and the Gulf of Mexico area to carry out a continuing and effective
liaison of the warning service with the Directors of Meteorological SBervices,
air Traffic Control Agencies, and Disaster Preparedness Agencies of nations in
those areas.



Hurricane ALLEN Approaching the Yucatan Peninsula,
| Angust 1960



CHAPTER 3

OBSERVATIONS, FORECASTS, AND RELATED INFORMATION
TO BE FURNMISHED BY NWS TO DOD

1. Observations. The National Hurricane Centexr (NHC), Eastern Facific
Hurricane Center (EPHC), and Central Pacific Hurricane Center {CPHC) will make

available to Department of Defense (pop) all significant tropical/subtropical
cyclone cbservations that they receive.

2. Military Advisories.

2. General. NHC, EPHC, and CPHC will provide DOD with forecasts and
related information for tropical and subtropical weather disturbances of depres-
gion intensity or greater. Forecasts will include advice as to location,
movement, intensity, and dimension of these disturbances. advisories will be
disseminated through the NWS weather communications facility at Suitland, MD, to
the Automated Weather Network (AWM) at Carswell AFB, TX, for further relay to
DOD agencies. Military advisories will not be disseminated to the public. DOD
forecasters who must give advice concerning an imminent gperational decision may
contact the appropriate Hurricane Center forecaster {(see Chapter 2) when
published military advisories require elaboration. Phone numbers for the HNHC/-
EPHC/CPHC are published in Appendix C to Chapter 4.

b. Military Advisory Issue Freguency. The first military advisory
will normally be issued when meteorological data indicate that a tropical or
subtropical cyclone has formed. Subseguent advisories will be issued at 04002,
1000%, 1600%Z, and 22002, (03002, 09002, 1500Z%, 2100% in the Eastern and Central
Pacific). Advisories will continue to be issued until the system degenerates
below depression level. 1In addition, special advisocries will be issued whenever
the following criteria are met (remarks stating the reason for the special

advisory or the relocation will be mandatory in all special advisories or
advisories that include a relocated position):

(1) Conditions reguire a hurricane watch or warning to be issued.
{2) A tropical depression becomes a tropical storm.
(3) A tropical storm changes to a hurricane or vice versa.

(4) Conditions reguire change or cancellation of an existing
coastal warning.

{5) A tornado threat develops or the hurricane forecaster believes
other significant changes have pccurred.

c. Military Advisory Content. Military advisories will contain
appropriate information as shown in Form 1 (WS Form C-13) of this chapter,
Appendix A, Advisories will contain 12- and 24-hour forecasts and, when appro-
priate, 48- and 72-hour outlooks valid from times based on the latest 6-hourly
synoptic time. At a minimum, advisories in which the winds are forecast to be
greater than 33 knots within 24 hours will include outlooks through 72 hours.




d. Numbering of Advisories. All advisories will be numbered
sequentially in the Eastern ang Central Pacific; i.e., Rdvisory Number 1 on
tropical depression (TD) 1, Advisory Number 2 on TD 1, Advisory HWumber 3 on
Tropical Storm Anita, Advisory Number 4 on Hurricane Anita, Advisory Number 5 on
TD Anita, ete. In the Atlantic, cCaribbean, and Gulf of Mexico advisories will
be numbered consecutively beginning with sach new depression. When the
depression is numbered as a subtropical storm or named, the advisory numbering
will revert to 1 and start 2ll over again. In both the Atlantic and Pacific,
once the system is named, however, that name will be retained on military
advisories until no further advisories are issued on that Bystem; advisory
numbering will continue sequentially.

3. Other Information Provided to DOD.

a. Tropical Cyclone Discussion.

#(1) NHC will issue a Tropical Cyclone Discussion on Atlantic
tropical cyclones at 0330z, 0930z, 15302, and 2130%. Discussion will be dig-
seminated for intragovernmental use only and will contain preliminary prognostic
positions up to 48 hours; will describe cbjective techniques, synoptic features,
and climatology used; will provide reasons for track changes; and will include
plans for warning display. Additionally, the Saffir/sSimpson Hurricane SBcale
(58H) as described in Appendix C to this chapter will be included whenever the
tropical cyclone is within 72 hours of landfall on the U.s. coast or a military
installation.

(2) EPHC and CPHC will issue a Tropical Cyclone Discussion twice
daily. CPHC will issue the discussions before the 0300Z and 15002 advisories,
and EPHC before the 1000Z and 2130Z advisories. The discussion will describe
cbjective techniques, synoptic features and climatology used; will Provide
Treasons for track changes; and will include plans for warning display.

#b. Tropical Weather Cutlock. Issued by NHC and EPHC during their
respective hurricane seasons. In the Atlantic, it is transmitted at 0530, 1130,
and 1730 Eastern Local Time (ELT). In the Eastern Pacific, it & transmitted at
D300 and 2000 @EMT, The outlook will briefly describe both stable and
potentially unstable areas out to 48 hours. A monthly summary of Atlantic

tropical cyclone activity will be added to the Tropical Weather Outlook at the
end of each month during the hurricane season.

#c. Public Advisories. Issued by NHC for all tropical storms and
hurricanes, and for tropical depressions or subtropical storms threatening land
in the Gulf of Mexico, Caribbean, or western North Atlantic areas. In the
Pacific, public advisories are issued for storms and hurricanes that are
expected to affect the United States within 48 hours. Scheduled public
advigories are issued at the same time scheduled military advisories are issued.
When no coastal warnings are included, the 0400Z public advisory will be issued
at 02302 by NHC only. (Note: Public Advisories use statute miles for distance
and miles per hour for speed.)

#d. Atlantic and Gulf of Mexico Tropical Cyclone Position Estimates.
HHC may also issue hourly Tropical Cyclone Position Estimates when the tropical
cyclone is under effective surveillance and within 200 nautical miles of




land-based radar. These estimates when issued will be prepared a short time
before each hour except at hours when advisories are issued, Position estimates
will be disseminated to the public, DOD, and other Federal agencies and will

provide geographical positions in latitude and longitude, and alsoc by distance
and direction from a well-known point.

&, Storm Summaries. Storm summaries are written by the WNational
Severe Storms Forecast Center (NSSFC) after subtropical and tropical cyclones
have moved inland and public advisories have been discontinued. Storm summaries
will continue to be numbered in sequence with public advisories on named storms.
Also, these summaries will reference the former storm's name and be issued as
long as the remnants of the storm remain a serious flooding threat. Storm
summaries will be transmitted at 0500, 1100, 1700, and 2300 GMT. Their format
and centent will follow that of the Storm Summary for winter storms. [Bee
National Weather Service Operations Manual, Chapter c-42.)

f, Marine Advisories. Issued by NHC, EPHC, and CPHC with the same
frequency and at the same times as the Military Advisories. The content and
format of these advisories are identical to those of the Military Advisories,
but will not include a 48- and 72-hour extended outlook. Marine Advisories will
be transmitted to high-seas shipping according to the details found in Worldwide
Marine Weather Broadcasts, jointly published by U.S. Navy {USH) and NWS.

44. Abbreviated Communications Headings. abbreviated communications
headings are assigned to advisories on tropical and subtropical cyclones and
other advices based on depression number (or storm name) and standard
communication procedures.

a. Atlantic.

WHCA 21-25 KMIA Marine hurricane or tropical storm

advisory
WHCA 31-30 EMIA Public hurricane or tropical storm
advisory

WHHT 31-35 KMIA Military hurricane or tropical
storm avisory

WOCR 21-25 KMIA Marine tropical depression advisory

WoCA 31-35 ¥MIR Public tropical depression advisory

WONT 31-35 KMIA Military tropical depfression advisory

WWCR 21-25 ¥MIR Subtropical storm advisory

WOCA 41 ¥MIA Unnumbered depressions and suspicious

Areas

WHXX 41-45 ¥MIA

RBCAR

WOXX

20 KMIR

41-45 EMIA

Tropical cyclone discussion
Tropical weather outlock

Tropical depression discussion



WHXX 51 ¥MIA Tropical cyclone position estimate

WHXX 90 xMIa Tropical cyclone discussion for
WMO Region IV stations
Example:

WH (named storms) WO (depressions)

31 -AFKPW 31 -1 &

32 -BGLR 32:=-2 7

33 -CHMS 33 -3 E

3 ~DIHNT 34 -4 9

35 - BITOW 38 =5 f

In abbreviated headings shown in series in example above--21-25, 31-35,
and 41-45--the second digit corresponds with the first letter of the name of the
storm, or the last digit of the number of the depression.

b. East and Central Pacific. All advisories on hurricanes, tropical
storms, and depressions are under WT abbreviated headings as follows:

WIPA 21-25 KSFO Marine
WIPA 21-25 PHNL Marine
WIPA 31-35 KSFO Public
WIPA 31-35 PHNL Public
WIPN 31-35 KSFO Military
WIPN 31-35 PHNL Military

Depressions are numbered internally and storms are named internally,
but the number in the abbreviatea heading does not relate to either the internal
number of the depression or the name of the storm. The first cyclone would have
21 and 31 in the abbreviated headings, the second cyclone would have 22 and 332,
the sixth cyclone would have 21 and 31, etc. The abbreviated heading would not
change when a depression is upgraded to storm status.

WHXX 41-45 KsSFO Trepical cyclone discussion

WHXX 51 KSFO Tropical Cyclone position estimate

WHXX 51 PHHL Tropical cyclone position estimate

WOPFN 41 KSFO Unnumbered despressions and suspicious
areas

WOPN 41 PHNL Unnumbered depression and suspicious
areas

WWPH 21-25 PHNL Subtropical storm advisory



5. Designation of Tropieal and subtropical Cyclones.

a, MWumbering of Depressions. Each depression will be assigned a
number that will be retained throughout the life of the cyclone. This depres-
sion number will not, however, be disseminated on advices after a depression i3
named as a tropical storm/hurricane or is numbered as a subtropical storm. For
each hurricane center's area, numbering will begin with 01 at the start of each

calendar year. When forecast responsibility is passed from one warning center
to ancther, the assigned number will be retained.

{1} TFor the Atlantic, Caribbean, and Gulf of Mexico, depression
numbers will be assigned by NHC after advising the NAVEASTOCEANCEN, Worfolk.

o .

{2 TFor the Pacific area east of longitude 140 W, depression
mmbers, (with the suffix E, i.e., 1E, 2E, 3E, etc.) will be assigned by EPHC
after advising the NAVWESTEOCERNCEN, Pearl Harbor. '

{3) For the Pacific area west of longitude 14QDW and east of 1BDDr
depression numbers (with suffix €, i.e. 1C, 3¢, 3C, etc.) will be assigned by
CPHC after advising the WAVWESTOCEANCEN, Pearl Harbor.

o
(4) For the Pacific area west of longitude 180, depression
numbers are assigned by the Joint Typhoon Warning Center {JTWC) , Guam.

b. WNaming of Tropical Storms and Hurricanes.

#({1) Atlantic and Eastern Pacific. A different set of names will
be used each year. After a set is used, it will drop to the end of the list,
to be used again in six years, except names of significant hurricanes will be
retired and replaced with another. Lists of Atlantic and East and Central
Pacific names are provided in Appendix B to this chapter.

(2) central Pacific. When a tropical gepression intensifies into
a tropical storm or hurricane between longitude 140 W and the 180th meridian,
the depression number will be discontinued and replaced by an appropriate name.
The CPHC will select the name from the Central Pacific names in hppendix B to
this chapter. 11 of the names listed in each column, beginning with columnn 1,
will be used before going to the next column.

o
(3) Western Pacific. For the Pacific area west of longitude 180D .
Tropical Storms and Typhoons are named by the Joint Typhoon Warning Center

(JTWC) , Guam. The names are listed in Appendix B to this chapter for
information only.

c¢. HNumbering of Subtropical Storms. When a system becomes a sub-
tropical storm, it will be assigned a storm number to indicate its sequence of
soourrence among subtropical storms for that area. Humbering will begin with 1
‘and be consecutive, returning to 1 each new year.
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Weather Instrumented USAF WC-130 Flown
for Hurricane Reconnaissance



CHAPTER 4

AIRCRAFT RECONNMAISSANCE

1. General. 211 Department of Commerce (DOC) tropical and subtropical
cyclone aircraft reconnaissance needs will be reguested and provided in
accordance with the procedures of this chapter. Department of Defense- (DOD)
will attempt to fulfill all DOC requirements; however, based on stated DOC
needs, DOD will normally be prepared to generate up to five reconnaissance
aircraft sorties per day. Reguirements exceeding this capability will be
executed on a "resource permitting" basis. Research aircraft of the NOAA
Research Facilities Center (RFC) may be diverted to fulfill urgent operational
requirementz. In times of national emergency or war, some or all DOD recon-—
naissance resources may not be available to fulfill DOC needs.

2. EResponsibilities.

a. DOD has operational reconnaissance responsibility for providing
vortex fixes/data and investigative flights in response to DOC needs.

b. DOC/WNOAR/RFC may be requested to:

{1} Provide augmentation to the U.S. Rir Force [(USAF) for
operational aircraft reconnaissance with high-density/accuracy data, when storms
are within 24 hours of landfall of the continental United States.

(2] Provide augmentation wcapabilities for USAF aircraft
reconnaissance when DOC needs exceed the capabilities of DOD resources.

{3] Assume responsibility for hurricane reconnaissance over
foreign airspace that may be restricted for military operations.

¢. Additionally; RFC may conduct research flights which assume an
operational responsibility to the hurricane centers.

3, Control of Aircraft. Operational contrel of aircraft engaged in
tropical or subtropical cyclone reconnaissance will be exercised by the
operating agencies.

4. Reconnaissance Reguirements.

a. Meteorclogical Parameter Reguirements. Data needs in priority
order are:

{1} Geographical position of wvortex center (surface center Aif
‘known) .

{2) cCentral sea-level pressure (by dropsonde or extrapolation from
within 1,500 feet of sea surface).

(3} Minimum 700-millibar height (if available]).

(4} wWind profile data (surface and flight level}.



{5) Temperature (flight level).
(6) Sea-surface temperature.
{(7) Dewpoint temperature (flight level).

b. Required Meteorological Reconnaissance Data, Ranges and Accuracies.
Required reconnaissance data accuracies are as follows:

{1) Geographic position:

(a) Data position (aircraft) - within 3 n.mi.

(b) Storm surface center (wind/pressure) - within & n.mi.

(e} Flight level storm center (wind/pressure) - within §
Temi.

(2) Wind direction:

(a) Surface - within 10 degrees.

{b) Flight level (winds greater than 20 kta.}) = within §
degrees.

{3} Wind speed:

{a) Surface - within 10 kts.
(b} Flight level - within 4 kts.

(4) Pressure Height:
fa} BSurface - within 2 mb.
{b} Flight level - within 2 decameters at or above 500 mb,
within 10 meters at or below 500 mb.

{(5) Temperature:

(=]
(a) Sea surface - within 1 g.
{b) Flight level - within 1 C.

(6] Dew point:

L]
(a) Range from -20°C to 40°C - within 1°c.
(b) Colder than -20°C - within 3°c,

{7) Absolute altitude - within 10 m.

<. Reguired Frequency and Content of Observations.

(1) ASDL - ADDS {automated systems):

(a) Time, latitude, longitude, flight level - pressure
altitude, radar altitude, D value, wind, temperature, dewpoint, height of
standard presasure surface - every minute. Cbservations +transmitted each
cne-half hour.



(bl Standard RECCO and Vortex cbservations as reguired.
{2} Standard (non-automated systems):

#({a) Horizontal cbservations = RECCO Code Section 1 or Section
3 plus 4ddff and SViTwTwTw (4 an% 9 groups if applicable) every 15 minutes
enroute to and from storm within 15  from tasked coordinates (over water). 500
mb data preferred. RECCO obs transmitted hourly enroute to and from {ftorm.
Standard RECCO encoding and transmission IAW AWSR 105-25 outside of 15 from
tasked coordinates. Horizontal observation data collection frequency, format,
and transmission as specified (NHOP flight patterns) within tasked area.

#(b) Vertical observations = Freguency enrcute to and from
tasked coordinates IAW AWSE 105-25 unless otherwise specified. Frequency as

gpecified (WHOP flight patterns) within tasked areas. Format for all vertical
observations is WMO TEMP DROP Code.

#lc) Vortex and Supplementary Vortex observations collected,
encoded, and transmitted IAW NHOP pattern reguirements. {See Chapter 4,
Appendix B, Forms 3 and 4, for data format.)

HOTE: Present weather reconnaissance capabilities are marginal in satisfying
these requirements; data will be collected as closs to stated requirements as
possible. While the crews will attempt to meet customer reguirements, it is
onderstood that observations will not be considered unsatisfactory as long as
they are accomplished every 30 minutes.

d. Standard Flight Patterns. Cperational marricane reconnalssance
flights will fly designated flight patterns (Appendix & of this chapter) that
use a guadrant system based upon the predicted direction of motion of the
¢yclone center. (See following diagram.) A tasked pattern may be adjusted by
the flight meteorologist to best fulfill data reguirements within operational
capabilities of the aircraft or agency concerned.

DIRECTION OF MOTION

LEFT FRONT RIGHT FRONT
L=
LEFT REAR RIGHT REAR



2. High-Density Accuracy Reguirements. DOC requires rapid acguisition
and dissemination of high-density/accuracy data. Only a limited number of
aircraft now have the capability to meet these requirements. DOC requests for
aircraft reconnaissance should include the requirements for these rescurces to
be committed to a particular system(s). Specific DOD aircraft rescurces will be
provided on a "Resources Permitting" basis only.

f. High Level Profile Data Requirements. At times, the National
Hurricane Center (NHC) will request mid-tropospheric reconnaissance data on the
periphery of systems approaching the United States. The NHC will provide a
specific track profile to include control point and control time to CARCAH for
coordination with the reconnaissance units.

5. Reconnaissance Planning and Flight Notification.

d. DOC Reguests for Aircraft Reconnaissance Data.

(1) HWHC will coordinate with Eastern Pacific Hurricane Center
(EPHC) and Central Pacific Hurricane Center (CPHC) to determine a list of the
total DOC reguirements for data on tropical and subtropical cyclones or
disturbances for the next 24-hour period (0500Z - 0500%Z) and an outlock for the
succeeding 24-hour periecd. This coordinated regquest will be provided to CARCAH
48 soon as possible, but not later than (NLT) 16307 each day (in the format of
Form 1, Appendix B). Amendments will be provided as required.

(2) From this coordinated DOC request, CARCAH will rublish the
Tropical Cyclone Plan of the bay (TCFOD). When DOC needs exceed DOD and RFC
resources, CARCAH will coordinate with NHO +o estahlish priorities of
accomplishment.

{3) The following reguests can be anticipated for a forecast or
actual storm location:

fa) Atlantie, Gulf of Mexico, and Caribbean - up to four
6-hourly fixes per day when_ a storm is within 500 nautical miles of landfall
west of 55 W and north of 8 N, and up to eight 3=hourly fixes per day when a
storm is forecast to be within 300 nautical miles of the U.S. coast, Puerto
Rigco, Virgin Islands, DOD installations, and other DOD assets when specified.

(b} Eastern and Centrsl Pacific - up to two consecutive
6-hourly fixes per day when a storm is within 300 nautical miles of landfall,
DOD installations and other DOD assets when specified.

{c) Investigative flights may be regquested as reguired for
disturbances in areas defined in paragraphs (a) and (b) above (i.e., one or twa
flights per day dependent upon proximity of landfall and upon known or suspected
stage of development).

(d) Exceptions may be made when additional reconnaisgance is
essential to carry out warning responsibilities.

b. DOD Aircraft Recornnaissance Responsiveness.




{1) Motification of requirements must occcur at least 16 hours plus
en route time to the area of concern.

{2} The "Succeeding Day Outlcok" portion of the TCPOD provides
advance notification of requirements and authorizes units to preposition
aircraft. For missions requiring prepositioning, the “Succeeding Day Cubtlook™
may not provide adeguate advance notification. In these situations an

"pdditional Day Outlook" may be included in the TCPOD to authorize units to
preposition aircraft.

{3} wWhen circumstances do not allow the appropriate notification
lead time, the reguirement will be levied as "resources permitting". When a
“Resources Permitting” requirement is levied in an amendment, NHC will indicate
the priority of all existing or remaining regquirements.

{4) At times a storm may develop unexpectedly &nd - cause a serious
threat to lives and property within a shorter time frame than provided for in

the paragraphs above. These cases will be dealt with through emergency pro-
cedures not included in this plan.

c. FEReconnaissance Tropical Cyclone Plan of the Day (TCPOD).

{1) Preparation. CARCAH will prepare the TCPOD (Appendix B, Form
2) daily during the period from 1 June through 30 November and at other times
during the year as required. CARCAH will coordinate the TCPOD with NHC, 920th
WRG, 53rd WRS, and RFC before publication.

{a) TCPOD will 1list all DOC-required tropical/subtropical
reconnaissance operational missions. The Remarks section of the TCPOD will
include appropriate comments whenever research and operational flights overlap.

{b) DOD-required tropical or subtropical cyclene reconnais-

sance missions in the Atlantic or the Pacific west to 180 will alsc be listed
in the TCPOD and identified as Wavy or USAF requirements.

(¢) BAmendments +to the TCPOD will be prepared only when
requirements change.

({2) Disseminaticn. The TCPOD will be made available to all
appropriate agencies that provide support to or exercise control of
reconnaissance missions or that are a part of the hurricane warning service.

The TCPOD will be disseminated by 18002 each day. Rmendments will bhe
disseminated as required.

d. Air Traffic Control (ATC) Clearances.

#(1) Air traffic control will provide air traffic control separa-
tion between all aircraft operating on storm missions and between storm mission
aircraft and nonparticipating aircraft operating on Instrument Flight Rules
(IRF) within controlled airspace. Mission commanders should be aware that non-
participating aircraft may be operating near storm areas; thus, adherence to ATC
clearances is mandatory for safety purposes.



#(2) When storm aircraft cannot maintain assigned altitudes due to
turbulence, ATC should be advised. Hormal vertical separation of 1,000 feet at
FL 290 and below and 2,000 feet above FL 290 will be provided by ATC to aircraft
operating in the storm area, Unless otherwise coordinated with ATC, the
altitudes between storm-mission aircraft may be used by ATC for nonparticipating
aircraft.

#{3) Any procedure desired by storm-mission commanders which is
outside the above parrameters must be coordinated with the appropriate ATC
facility.

(4) Dropsonde releases will be coordinated with the appropriate
Alr FRoute Traffic Control Center (ARTCC) and participating aircraft i1f within
controlled airspace, and with participating aircraft only, if outside controlled
airspace. Contact between participating aircraft will be made using the
frequencies listed in Chapter 4, Appendix C, paragraph 3.

&. Reconnaissance Effectiveness Criteria.

a. General. Specified reconnaissance times are established to allow
sufficient time for the forecaster to analyze the data before issuing an
advisory. Every effort should be made to obtain data at scheduled times. The
following criteria will be used to assess reconnaissance effectiveness:

(1) ON-TIME - Fix is made not earlier than 1 hour before nor later
than 1/2 hour after scheduled fix time. Investigative aircraft are within 250
nautical miles of the specified coordinates by the scheduled time.

(2) EARLY - Fix is made from 1 hour before scheduled fix time to
one-half of the time interval to the preceding scheduled fix (not to exceed 3
hours) .

{3) LATE - Fix is made within the interval frem 1/2 hour after
scheduled fix time to one-half of the time interval to the succeeding scheduled
fix (not to exceed 3 hours). Investigative airecraft are within 250 nautical
miles of specified coordinates no later than 2 hours after scheduled time.

(4} MISS5ED - Data are not obtained within the parameters specified
for on~-time, early, or late.

{3) EXCEPTIONS - Appropriate credit will be given when the air-
craft arrives in the reguested area but is unable to locate a center dues to
storm dissipation or rapid movement.

b. NHC, CPHC, or EPHC will provide CARCAH a written assessment of the
reconnaissance misgsion anytime its timeliness or guality is outstanding or
substandard (see Appendix B, Form 5). Requirements levied as "resources
permitting” will not be aassessed for timelinesas.

©-. CARCAH will maintain monthly and seasonal reconnaissance summaries
detailing missions actually flown to satisfy NHC levied reguirements.



7. Rherial Reconnaissance Weather Encoding and Reporting.

a. Vortex Data. The detailed Vortex Data Message (Form 3, Appendix B}
will be prepared with all observed vortex fix information for all scheduled
fixes, For intermediate fixes, either an abbreviated or detailed Vortex Data
Message may be transmitted, depending upon availability of information and
forecaster regquirements.

b. Center Fix Data. a1l radar fix reports and other type aircraft
center fixes will be made in plain text and appended to the RECCO ocbservation
glso taken at fix time. Remarks stating the degree of confidence should be
included for radar fixes in the same manner as in Chapter 6, paragraph 2.b.

¢, Supplementary Vortex Data. Penetration and collection of
supplementary vortex data on operational flight patterns A and B will normally
start at 700 millibars at a radius of approximately 100 nautical miles from the
center as determined by the flight meteorologist. The supplementary vortex data
required are as shown in Appendix B, Form 4. #Note: Present weather reconnais-
sance eguipment is inadequate to provide full data for 158M supplemental vortex
data; data will be collected as close to stated requirements as possible and
within the capabilities of the flight crew.

d. Postflight Debriefing. At the forecaster's request, the flight
meteorologist will provide either an airborne or postflight debriefing to the
appropriate hurricane center.

e. Mission Identifier. Each reconnaissance report will include the
mission identifier as the opening text of the message. Regular weather and
hurricane reconnaissance messages will include the 5-digit agency/aircraft
indicator followed by the CARCAH-assigned mission-system indicator. Elements of
the mission identifier are:

Agency - Adrcraft Indicator -- Mission System Indicator
Agency - RAircraft Number # of missions Depression # Storm name
this system or XX if not or words
AF plus last 3 digits of (2 digits) a depression CYCLONE ar
tail number or greater INVEST
{2 digits)

NOAA plus last digit of aircraft
registration number

EXAMPLES:

BF385 O1xX INVEST (alr Force aircraft 985 on the first
mission to investigate a suspect area.)

AF9BT 0503 CYCLONE (Rir Force aircraft 987 on the fifth
migssion on depression #3. Invest or
fix as specified in TCPOD.)

HOARZ 0701 RGNES {HOAA aircraft 42RF on the seventh

mission to fix depression #1, which
has acquired the name AGHES.)



f. Observation Numbering and Content.

{1) The first weather observation will have appended as remarks
the ICAO four-letter departure station identifier, time of departure, and
estimated time of arrival (ETA) at the coordinates or storm.

EXAMPLE:

AF266 0308 EMMY OB 01

97779 TEXT TEXT...DPTD KBIX AT 10/21002 ETA 31.5N 75.0W AT
11/00152

(2) BAll cbservations (RECCO, Vortex, Supplemental, and Dropscnde)
from the first to the last will be numbered sequentially. When an aircraft is
diverted from standard reconnaissance to fulfill NHC regquirements, the next
observation from the diverted aircraft will be labeled 0B 01, will use +the
CARCAH assigned mission identifier, and will include time of diversion and ETA
to coodinates of interest. If diverted from an WHC mission to fulfill new NHC
requirements or if the aircraft is programmed te satisfy separate HNHC system
requirements, the same rule applies except that last report remarks will ke
added to the terminated mission.

EXAMPLE :

AF368 01XX INVEST OB 01

97779 TEXT TEXT...DPTD FOXTROT TRACK AT 05/143BZ ETA 18BN
85W AT 05/16302

(3) If a CARCAH assigned mission identifier is changed inflight as

a result of system intensity changes, observation numbers will continue seguen-
tially and appropriate remarks made.

EXAMPLE:

AFS287 0308 EMMY OB 06
97779 TEXT TEXT...OBS 01 THRU 05 XMTD AS AF987 (1308 CYCLONE

(4) Appended to the final weather cbservation will be a last
report remark, which will include destination, ETA, number of observations, and
monitor{s) that copied the cbservations.

EXAMPLE:
AF553 0308 EMMY OR 16

X¥AA TEXT TEXT...LAST REFORT ETRh KEIX 11/0910Z 0BS 01
THRU 10 and 12 THRU 16 KMIA OB 11 KMHR



CHAPTER 4
RPPENDIX A
ATTRCHMENT 1

OPERATIONAL FLIGHT PATTERN "A"

Provides wvortex and peripheral data on tropical and subtropical cyclones
including two 6-hourly and intermediate fixes.

DATA REQUIREMENTS

of motion

OBSERVATION DETAILS

1. Flight level - normally 700 millibars, but may be low level if
Tequested.,

3. RECCO (Section 1 plus 444ff and SViTwTwTw is required for each transit
of a triangle position. Transmit immediately. RECCOD (Section 3 plus 4dd4ff and
9ViTwTwTw) is required for each transit of a circle position. Section 3 data
are appended to next RECCO (Section 1) observation. Groups with indiecateor 4 or
9 are included in observations only when surface winds are discernable or flight
is at low level.



3. Bupplementary Vortex data are required for each radial flown inbound ox
outbound. Transmit data to the dpapropriate monitor at the end of each pair of
inbound/outbound radial legs flown.

4. ©On each transit of the center a fix will be made and a Vortex Data Mes-
sage completed. If it is a scheduled fix, the Detailed Vortex Data Messzage will
be completed using data gathered since the previous fix and Wwill be transmitted |
immediately. If it is an intermediate (nonscheduled) fix, an Abbreviated Vortex
Data Message using data gathered since the previocus fix may be prepared in lieu
of the detailed message and transmitted immediately. Center dropsonde data will
also be provided for scheduled fixes made at 700 millibars or above.

#5. Dropsonde data when required in the periphery of the storm will be
taken at the triangular positions indicated. The requirement for these data
will be determined on a case-by-case basis and coordinated through the POD.

6. Entry and exit headings are 45° off cyclone direction of motion as

specified or its reciprocal [(dd + 45& or (dd + 180 + 45)]. These radial
headings should be maintained within 20°.

7. Current weather reconnaissance capability may preclude complete and
timely satisfaction of these requirements; peripheral dropsonde soundings will
be attempted whenever deemed feasible by the flight meteorologist.
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CHAPTER 4
APPENDIX A
ATTACHMENT 4

OPERATIONAL FLIGHT PATTERN DELTA
Provides a Suggested approach to the investigation of a disturbance to

ascertain the existence or nonexistence of a closed circulation, supply RECCD
observations in required areas, and locate the vortex centar.

FORECAST
CENTER

L«-——-—-——

1. Flight altituds - normally 1,500 feet, but may be adjusted as dictated
by data requirements, meteorological conditions, or flying safety factors.

2. RECCO (Section 1 Plus 444ff and IViTwTwTw) reguired every 30 minutes,
RECCO (Section 3 plus 4d4dff and OV i TwTwTw ) reguired approximately every 15 mip-
utes. Section 3 data are appended to next RECCOD Section 1 observation. The 4
or 9 Group will not be reported if data are not available.

3. Detailed Vortex Data Message required if vortex fix is made,

DISCUSSION:

The Delta pattern is designed to provide the flexibility required in the
investigation of a disturbance as follows:

1. The pattern is converted west-east tao a mirror image if entry is to he
made from the east.

2. The length of the legs is to be adjusted during the pattern to coincide

with ecyeclonic circulation wind shifts, i.e., turn points are seleptead by the
flight meteorologist after observing appropriate sustained wind shiftg,

4-132



2. The length of the legs is to be adjusted during the pattern to coincide
with cyclonic circulation wind shifts, i.e., turn points are selected by the
flight meteorologist after observing appropriate sustained wind shifts.

3, 1f observed data indicate that the aircraft is on the southern side of
the circulation, the pattern is converted south-north te a mirrer image pattern
to enable investigation in the proper areas.

4, If data indicate to the flight meteoroleogist that the aircraft is far
north of any existing circulation, the pattern is extended (as shown by dashed
lines) to allow further investigation.

5. If the location of the center becomes obviocus, the pattern may be

broken off to accomplish a vortex fix., Forecast agencies may reguest changes in
the pattern as dictated by their data requirements.

4-13



I.

IIT.

Original
Amendment

(Check One)
ATLANTIC REQUIREMENTS

HIGH
STORM WAME FIX OR ON DENS WHC
DEPRESSION # STATION COORDI- FLIGHT FZsT ACCY PRI-
SUSPECT AREA TIME NATES PATTEERN MVMT REQE ORITY
SUCCEEDING DAY OUTLOOK
REMARKS —

IT. EASTERN AND CENTRAL PACIFIC REQUIREMENTS

HIGH
STORM NAME FIX OR ON DENS HHC
DEPRESSION # STATION COORDI- FLIGHT FCsST RCCY PRI~
SUSPECT ARER TIME NATES PATTERN MVMT REQT CRITY
SUCCEEDING DAY OUTLOOK
REMARES

DISTRIBUTION

AR. TO CARCRH BY 16307 OR BMEND AT ANY TIME
B. DATE TIME FCSTR INIT

CHAPTER 4
APPENDIX B
FORM 1
NHOP COORDINATED REQUEST FOR AIRCRAFT RECONNAISSANCE




CHAPTER 4
APPENDIX B
FORM 2

TROPICAL CYCLOWE PLAN OF THE DAY FORMAT
-=ATLANTIC, EASTERN, AND CENTRAL PACIFIC OCEANS--

FM OL-G HQ AWS CORAL GABLES FL/CARCAH

T0 (MAC-APPROVED ADDRESSEES)/(NORA-APPROVED ADDRESSEES)

SUBJECT TROPICAL CYCLONE

RECON POD FROM Z {MOWTH) (YEARR) TO

I ATLANTIC

Z (MONTH) (YEAR) FOLLOWS

1., {STORM NAME, DEPRESSION, SUSPECT ARER) or {NEGATIVE RECON REQUIREMENTS)

FLIGHT ONE (NHC PRIORITY, if applicable])

B

I.

Z

&

FIX TIMES/ON STATION TIMES
{Resources Permitting if applicable)
MISSION IDENTIFIER

ETD

DEBARTURE STATION

FORECAST POSITION/STORM NAME
DESTINATION STATION

FLIGHT PATTERN

FORECAST MOVEMENT

REMARKS

FLIGHT TWO (if applicable, same as FLIGHT ONE)

2. (SECOND SYSTEM, if applicable, same as in 1. above)

3. OUTLOOK FOR SUCCEEDING DAY (NHC PRIORITY, if applicable)

&. POSSIEBLE (Unit) ON STATION REQUIREMENT NEAR {Location)

AT {Time} Z.

I1. EASTERN AND CENTRAL PACIFIC (Same as in ATLANTIC)
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CHAPTER 4
APPENDIX R
FORM 13

VORTEX DATA MESSAGE

MANOP HEADING (PRECEDENCE IMMEDEA TE!

MISSION IDEMTIFIER AHD UBSERVATION NUMBER

(ABEREVIATED) (DETAILED| VORTEX DATA MESSAGE

A L |DATE AME TIME OF Fix
DEG MIN N § LATITUDE OF VORTEX FIX
" CEG MIN E W LONGITUDE OF WORTEX Fix
C Ma M IMINIMUM HEIGHT AT STANDARD LEVEL
o KT JESTIMATE OF MAXIMUM SURFACE WiND OBSERVED
E DEG NM FBEEARING AND RANGE FROM CENTER OF MAXIMUM SURFACE WiND
F DEG AT | MARIMUM FLIGHT LEVEL WIND NEAR CENTER ]
G DEG NM | BEARING AND RANGE FSOM CENTER OF MAXIMUM FLIGHT LEVEL WIND
i Wi MIMIMUM SEA LEVEL DRESSURE ICOHPLFTED FROM DROPSONDE OR EXTRAPOLA - I
TED FROM WITHIN 1500 FT OF SEA SURFACE
| G M| MAX FLT LWL TEMP/PRESSURE ALT DUTSIDE EYE
J < MO MAXK FLT LWL TEMP/PRESSURE ALT |NSIDE EYE
K C/ C |DEWPOINT TEMP /SEA SUSFACE TEMP INSIDE EYE |
L EYE CHARACTER! Clased wall, poerly defined, open SW, aic.

EYE SHAPE 'DRIEH?AT‘DN"{)IAME:i'EF?. Caode aye shope os © . Cirewlor: €0 = Con.

centric; B~ Elliptical. Tronsmii srianfation of majer axis in tens of degreas. |.a.,

31—0 Qv 190; 1717010 350, Tronamit dismaier in noutical miles. Examples: CH—
irculor aye B miles i diameser, E0® /155 — Elliprical #ye, major axiz 090-270, lergth

L]
ol mojer axia 15 MM, length of minar oxis SMI. COS_14 _ Concantric aye, diometer
fnner eye B NM, auler aye 14 N
DEG MIN N & CONFIRMATION OF Fix: Cocrdinates and Time
M DEG MIMN E W
Z
Flx DETERMINED BY/FIX LEVEL FIX DETERMIMED BY: 1 - Penetrateon; 7 -
o Rodor; 3 — Wind; 4 — Pressure; 5§ — Temperature, FIX LEVEL( Indicate surface cantar
il wisible; indicate bath surface and fight leval cantors anly when somel: 0 _ Surfoce;
T = 1500 %; B — B50mbk- 7 — 700 mb, 5 ~ 500 mbk: 4 — 400 mb; 3 = 300 mh; ¥ -
20 mb; % — Orhar. . .
| P f‘ MM INAVIGATION Fix ACCURACY METEORDLOGICAL ACCURACY
Q REMARKS
INSTRUCTIONS:  lrains A theough G fand M when eatropolared] ore transmiteed fram the alreroft immediately fallowing the fix.

The remoindar of the messdpe (s tronemitted oy soon s avalloble for tchaduled fixes and ot the ARWO s discration far
unsehaduled lintermediote) fires.
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CHAPTER 4
AFPPENDIX B
FORM 4

SUPPLEMENMTARY VORTEX DATA MESSACE

MANOP WEADING ¢ Compl et ed by moni tars anly)

L I —

MISSION IDENTIFIER AND SBRSEARVATION HUMBER {Complated By [/ gt metéoral ogies

asied mand far )

AFQSEE D41 FAEOERIC. OB 14
SUPPLEMENTARY VORTEX DATA MESSAGE
e} b DFOT ok AT
A0 ETT BOaS5 B3 500 HORCA 35042
G4 Fry B E1037 BOBLT IEO5E
L5177 41887y L3088 090 5070
WiTB 1ae3 2370 305048 6088
1578 08B0 13000 LRLERTH 35108
CoEIY COats 3047 cran z4 1647
MF 148 7903 A T30

1517F 19473 13000 1R 1G 18120
3g17e 308l 3070 ERTEe] 1 7058
45178 LT A30BB A0509 0D
17T Ensa BXI23 E0508 17050
A0 ETY BOG54 Bitoz a0%I8 17048
20178 TOAash o3 I0g angis 1anad
MF a5 fa0Gs

REMARKS LAST REFPORT 0B85 01 THRU

AF — —
———— =
SUPPLEMENTARY VORTEX DATA MESSAGE LEOERD
Lk kb ] fhalyly L 1| HHH} (TTT4Ta! (ddiiry oo/ = INDICATSRS FOR DATA COLLLEETED
o0 a o B APPROX |00MM FROM SYSTEM CEHTES
BL/E T INDICATORS FOA DATA COLLECTEQ
7] B B AFPROY BOMM FROM SYSTEM CENTER
E0FE T IHNDICATORS FOR OATA COLLECTEQD
&0 4 & AFPROX EUHM FROM SYSTEM CENTER
4574 = |NDICATORS FOR DATA COLLECTER
is 4 4 d B APEROX J5HM FROM SYSTEM CENTESH
1043 = |RDICATDRS FOR OATA COLLECTEQ
b 3 3 _ : APPEGY 3ONM FROM SYSTEM CEMTER
15/1 = \KOICATORS FoR DATA COLLECTED
45 1 1 ) APPREOX 1EMM ERQOM SYSTEM CENTER
- (¥ GGral 5
CCY{C = IHDI CATORS FOR DATA COLLECTED
cC C = c 47 THE STSTEM CENTER
d
LR L BRRAR} (e ddd = TRUE IBECTION N TENE OF
WE AZ CEGREES @F STORM HOT|OKN
[L, e o 3 | [IHHH} ITTTaT4l {ddiif)
slals! [Lotgbaly ) ) ; i MF S jNOICATOR FOR MAX FLIGHT LEVEL
15 Wl NT ORIERVED
| A7 INDEATOR  FoR TRAUE QIRECTION OF
» 3 3 2 = STOAY MOTIDR
45 4 4 i it = sPEED OF WiRD |8 KNOTS
dd = TEUE DIRECTION OF FLIGIT LEVEL
én A i § WikD SPEED im TEHS OF OERREES
ar SERAA = BEARI NG { OBl ARD RANGE | RRER]
FROM CENTER OF ME
e B B B
= Y¥Goge T LULY DATE/TIME OF CENTEH DATA
1] 1] o a TTTYTd = TEMR/OEWRGINT "M DEGREES
CELSI LS/ ARD 50 FOR HEGATIVE
[ER1R] | BBRER) WALUES
WF
REMARKS [End of messngs) |MHM = PRESSURE HEIGHT DATA |H RECCO
; FORMAT
Lo Lo laz LaTiTUDE 1M DESREES/TENTHE
Laly L, s LONGITUDE 1 W NFeREFS/TENTHS
_ [ = BATA UNKNOWN/AUMNOATAINARIE |
SAMPLE MESSAGE
URHT 11 =MW A 281703

147D EMI& ETA =Bl X I&!53HE

FREFARED BY:

TRAMSMISS10N TI ME-
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CHAPTER 4
RPPENDIX B
FORM 5

MISSION EVALUATION FORM

DATE:

TO: OL-G, HQ AWS/CARCAH

FROM: (Director, MHC, CPHC, EPHC)

SUBJECT: Mission Evaluation

(Mission Identifier)
PUELISHED REQUIREMENTS:

Premission Coordinates (As Updated Prior to TED) H W
Flight Pattern
Mission Reguirements Times
RECONNATISEANCE MISSION PERFORMANCE:
Flight Flown: __ Completely  Partially . __‘Bther
Horizontal Data Coverage: ___ Complete _ _ Timely _ Accurate
_ Incomplete _ Untimely Inaccurate
Vertical Data Coverage: ___ Complete ___ Timely ___ hccurate
— Incomplete _ Untimely ___ Inaccurate
Fequirements Accomplished: ___ On Time ____ Early ____Late
_ Missed
Femarks:
OVERALL MISSION EVALUATION:
Outstanding Satisfactory Unsatisfactory
Equipment :
Rccuracy:
Timeliness: .
Procedures: e
Completeness:
Remarks:




CHAPTER 4

APPENDIX B

FORM 6

RECORDING FORM

RECCO
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CHAPTER 4
APPENDIX B
FORM 6
HNOTES

1. At the time of the obseevasion the alrorafe
obserying platform is consfdered to be locited
on bhe axis of a right vertiral oylinder with
A radius of 30 pautical miles bounded by ks o
¢arth's surface and the tap of the atmospherea.
Fresant weather, clowd amount and typas, turs
bulenze, and other subjective elemenrs are
reportad as octuring within tho cylinder,
Flight lews] winds, temperature, dew paint,
and geapotential walues are Sensed ar computed
and reported as eccuring abt the center &f Fho
vhservation circle. Radar echons, gignificant
weather ochanges; distant weather, and icing
Are phanomona that may also be observed/
reported.  Code growps csdentifying these
phenomana may be foported as neceRsary o
adpquately deoscribe met conditions obaerved.
4. A intermediate obéervation iz anly ro-
Ported ac the specific request of & cuStomer,
The intermediate observatlon is reporeed
[ollowing Sectten tne (or Section Two if
appended to Scction Oned in the order that Lt
Was kaken. Section Throe data are chuarved/
moasured at a Elight 1wl clase ta the flight
vl of the Section One data to which they
arc accached,

i, Plaip langquage cesarks may be added as
appropriate. Theso remarks follow the last
encoded portion of the harizontal or vertical
obzerration and will glearly canwvoy the in=
tended message: Vertlcal cbhedrvations will
not include metcorological remarks.  Thesa
remarks must begin with a letter or word -
E.0L "Remarks TOOMB FL TEMP" wice "7T0D0MB
Fl. TEMP". Hemarke may be sbbreviated =a
long as the intonded msq L8 not misunderstood.
For instamce, "T00MB HES 1137 ar "wWaD 400310"
WLIl not convey a5 mugh mearlsy as 70045

HEE 3L13 METERS" or 'SPC. WD OBODEG. I0KTS".
The last report plain lanquéqu'rmrks Are
mandatory, i.e., "LAST BEPORT. ORS 00 theu

08 o RITY, 085 09 and 10 ta BEPME".

%. The hundreds: digit of longitode is omitied
for lengitudes from LOD® to 1847,

5. If the radar/radic altimetar is inopera-
Eive, the alrcraft is-overland, cr if the geo-
pobential syatam adjosrmont ic not within
establisherd Limics, the pressure altitude ic
entered far hghahy (in decameters) in liew of
absalute altitade.

By Ty T4T4« ‘Whon encoding negative tempera-
tures, 50 is added to the absolure value of
the temperature with the hurdreds figure, if
any, being omitted. A temperature of -50°C
is given asz 00, the distinction hetween -507C
and 0PC being made fros i3. Hissing or usm=
known temperatures are reported as S/f. When
the dew point iz eolder than -49.49C, the
actual value will be reported as a plain
language resark - E.G. DEW POINT -5230¢,

7. When two or more types of w co-exist, the
Lype with the higher code Figure will be re-
portad. Code Figures 1, 2 and 3 are reported

based on. the toval clowd amount through a
givan altitude, ‘dbowve or below the airocrafe,
and =hen other figures. are inappropriate, The
summation principle agplies anly when two or
mate cloud eypes mhare a given altleuds,

B, When |
as-F77 and

hgtyahy .

9. If the number cof cloud layers roported
exceeds 1, %, ln the first l-group reports

the total number of clouwd lapars. The sSocond
i-group roports the additional number of
leyors being reported exclusive of those prov-
iougly vepor ted. ky, will be roported as a
salidus whenever it is: impessible to determine
that clouds exisk due bo darkness or other

In those cases where 3 clouwd layer{s)
lg disternible but a descriptive clowd pir_":ure
of the obgervation cirecle is not possible,

k; will be onceded as a solidus. An appro-
priate remark should be ineluded, L.e., clouds
below o Whon clouds are present in irdefinite
layera (chaotic sky), 9 ls reported for x

and the total asmount of cloud covering the

sky i3 reperted by the first W with f's
reported for the remainder.  The soquence in
which cloud amounts are encoded depends uwpoa
type of cloud, eloud base, and wvertical extent
of the cloud. The clowd with the largest
numerical wvalue of clouwd type code 01 is
reported first, regardless of coverage, base.
or vertival extent. Among clouds of the same
cloud type codo sharing a commen base, the
clowd of greavest vertical extent is reported
first. The summation principle i% not used:
eack laypr is treated 'as though no othorc
clouds were present, The toral amount of
clouds throeugh ope aleitude shared by several
olouds will not exceed B cktas. When kp is
coded as oa solidus; Hg are coded as 3. Remarks
such as "Clear Abowve™ or "AS Below" will be
made to indiente the presence or absence of
cicud data whan such data arg not completely
descriptive of cloud data within the obser—
vation cirele.

is reparted ’as a 9, HHH ls encoded
pressure altitude i entered in

Icagang

0. Pue to limitatioms in the ahility ko
distinguish sea' stato features representative
abl wind speeds above 130 knots: surface wind
speeda in excesa of 130 knots will not be
encoded.  Wind speeds of 100 to 130 knots
inclusive will he encoded by delating the
hundreds figure and adding 50 to dd. For
wind speeds abowe 130 knots, 44 is reported
without adding 50 and £f is encoded as /7
with a plain language remark added, I.E..
=afe wind above 130 knokts,

11. Significant weather changes which have
poourred gince the last observation ar in the
preceding hour (whichever period LS shorter)
along the track are reported for W_.

12. When aircraft encounters icing in level
Elight, the height at which the icing
occurred will be reported for hihj.
HiHy will be reported as /.

The

4=20




CHAPTER 4
RPPENDIX B
FORM 6
CODE TARLES

TABLE KEX

222 5ec Qne Dbservarion withaut rodar

copokility

5585 Sec Three {lntermediore) observalion

with or without radar copabrlity

777 5pc One Observotion with radar

copability

TABLE 2 14

i Mo dew point copability facft below
10,000 merars

1 Me daw point capability “acfr at or ohove
10,000 metors

2 Mo dew point coapability-acft belaw
10,000 meters and flight Lvl temp <50%C
or colder

3 Mo dew point-copability ‘gt ot ar Shave
10,000 meters and ilight lvl temp —SCIct
or colder

4 Dew pownt capabieliy ach bielow 10,000
meters

5 Dew pomt copabi iy el ar ar abeove
10,000 meters

& Dew point copability /ack below 10,000
meters and flight Iv! temp —50%C ar
coldes

7 Dew point capability/ocfs at ur gbove

10,000 meters and Flight Iv] temp —50%C
of colder

TABLE 3 O

(4] l'_l‘I -50° W Marthore

1 50% W - 1Eﬂ“ W Marthern

2 180%_ qp™ E Marthern

3.90° _'pd E Marthern

4 Mot -Used

e i Southern

5 90° _jan® w Southern

7 180% _ gp= E Southern

B 90" _po g Sauthern

TABLE 4 B

0 Mane

1 Light turbulence

2 Mederate rurbulence in clear air, infre-
quent

1 MWeoderate turbulence i clear arr, {requent

4 Moderote turbulence in cloud, infrequent

5 Moderdis twrbulence in cloud, frequent

& Severs turbulence inoclear air, infraguent

7 Severe turbulence inclear air, frequent

8 Severe tutbulence in cloud, infrequent

% Severs turbulence wn cloud frequent

TABLE 5 f,

0 Clear

1 Clevds, tops less than 10,000 fr

2 Clovds, 1eps 10,000 f+ 1o 18,000 Fr

3 Clauds, tops over 18,000 h

4 Clouds, bases less than 10,000 ft

§ Clouds, bases 10,000 ft ta 18,000

& Clowds, boses above 18,000 f

7 Between loyers, ne clouds flr 1wl

B In end out of clouds

9 In clouds all the time fcontinous |MC)

/ Impessible to determine due ta darkness

or ather couse

1

a
1

e = £Eh =

0

5O = TR L fa 0 P

THBLE &
0 Spat Wind

Ayeroge Wind
Mo wind reporied

TABLE T 45

Winds obtoinad yning doppler radar or
inertiol systems

Winds abtained using other navigation
oquipment andyor technigues
Mavigater wnoble to determins wind or
wind not compatible

TABLE B w

0 Clear (less than 1/8 cloud at any level)
| Scattered (1/8 ta 4.8 cloud coveroge)

7 Broken {578 1o-7/B clovd coverage)

1 Owarcast undercast

4 Fog, thick dust or hore

L Drizzle

& Rain {continows or intermittant preadip —

fram stretiform clouds)

Snow or roin and snow mixed

Showerls) {continous o infermittant
pracip — from cumuliform clouds)
Thundarstarmis)

Unknown for any cause including dark o
tal 351

TABLE§

Sas lovel pressurs in whole millibars
ithousanda fig i any usibted)

Alvitude 200 mb surfoce 1n geopotential
decametsrs

fekarramnda fig il any omifred)

Altitude B50 mb surface in geopotential
meters (fhousands g omilfed)

Altitude 700 mb surface in geapstential
mefars [thousmncds fig amified;

Altitude 500 mb surfoce i geopatentidl
decameters

Altitude 400 mb surface in geopotential
decameters

Alvitude 300 mb surface in geopatedtial
decomeiers _
Alvitede 350 mb surface in geopotential
decometers rhousands fig (f any omitred)
D _ Value in geopotential decometers;
if megorive 500 15 odded to HHH

Mo absolute glritude ovailable or geopo -
tential data net within + 30 meters/4 mh
aceuracy requirements,

TABLE 10 N,

Hone

| okia or less, but not zars

Fi/8 or legs aky cavered)

2 oktat fae 208 of sky coversd)

3 ckros for 3/% sky covered)

4 oktas far §/8 ef sk covered)

5 oktas rar S48 of sky covasad)

& okbOs ror 85 of wky covered)

7 oktas or more but not 8 okras

B oktos or sky completely coverad
Sky obscured or clowd omount cannot be
estimated

TABLE 1) &

Cirruse (Ci}
Cirrocululus (Cg)
Cirrasteatus (Cs)
Altocumulus [Ac)
Alrostrotus [As}
Mimbostratus (Ms}
Steotocumulus 5e)
Stratus [31}

Cumulus {Cul
Cumulonimbus (Ch)
Cloud type unknown due
yo dorkness or ather
onologous phenomena

e, D R BN i Lak R = D

TABLE 13 hghoHiHhihiH H,
00 Less than 100
G1o100

02 2001

03 300 b

-Eh:., BEc

4% 4,900 f

50 5,000 f

§51_55 Nat wsed

& 6,000 Fr

57 7,000 fr

ﬂ‘.Cl etc

79 29.000Ff

B0 30,000 i

£1 35,000

8¢ 40,000 %

Erl:l efc

A% Greater than 70,000 fr

Unkrcwn

TABLE 13 4,

Na regore

NE 7MW
E B N

SE g all directions
5

S

W

el O B T R e TR

ABLE 14 W,

Me change

Marked wind shifi

Beginning or ending of marked
turbulence

Marked temperatura chonge (net with
ul!i!udﬂ]

Precipitation begins or ends
Change in cloud farms

Fog orice fog bank begins or ends
Warm iront

Cald frant

Front, type nat specified

TABLE 15 5p5.5s

Ty O el O B L7 N - =

Mo report

Previous pasitien
FPigsent position
30 nautical miles
A0 nautical miles
9 moutical miles
120 navtical miles
150 noutical meles
180 nautical miles
Mare than 180 noutical miles
Unknown

WO O sl B L g el R £




CHAPTEER 4
APPENDIX B
FORM &
CCDE TABLES (CONTINDEDR)

TABLE 18 wy

Mo repie

Signs of hurricone

Ligly threaotening shy

Dosrsitorm or sanditarm

Fog ar ice fap

Wateripout

Cirrostrotus shield or bank
Alrostratys or eltecumulus shield ar
bank

Ling of heavy cumulus
Cumulsnimbua heads ar thundars rarms

TABLE 17 1,

7 Lighs
8 Hoderate
3 Sovere
Unknawn or contrails

TABLE 18 |,

0 Mone

| Bime cee in clouds

2 Cleay vee in clauds

3 Combination rime and eléar ice in cloods
4 Rime ice in precipitation

5 Clear ica in precipitation
&
7
3
ki

et B = T N P

o= o

Combinotion rime ond clear ice i precie
Frast {icing in clear oir)

Menpersistent controils fress than 174
naugical miles Tong)

PEF'II-SrﬂI'I! cnnh‘uds

TABLE 19 S E, E,

0 ONM 5 EOMNM

1 10MM b A0-HOMNM

2 Z20NM 780 100MM

3 I0OMNK B 100-150MM

& A0MM 9 Greater than 150MM
¢ Unknown

TABLE 20 O,

Cirzuler

PR P )
m
|
=

Unknown
TABLE 31 <,

Scatternd Area

Solid Area

Scottered Line

S5alid Line

Scattered, ofl quadrants
Salid, all quadronis
Unknown

TABLE 22 i,

1 Weak

L& Maderate

8 Strang
Urakngwn

O U S Ll B e

TABLE 33 ¥,
! Inilight wisikility @ t2 ond including | nevtical mile

2 Inflight wisibility greater than | and ner exceeding 3 mautocal miles
3 Inflight wesibility grearer than 3 nouticol miles

RECCO SYMBOLIC FORM

SECTION ONE (MANDATORY)
IXXXY GGggi, YQlglaly LololoBfe hobghadd,

ddFFf TTTyT w /iHHH
SECTION TWD (ADDITIONAL}

MM Ny Cheh HyHy cine i 4ddff
EWSSMady 71,1, 5u50 Thihi HiH| 8did,5,0,
BEWE cgip PViTwTuTuw

SECTION THREE (INTERMEDIATE)
FHAXT Ghogly YOlobola Lobal,pi, hoh hedid,
Ad i TTTdew [HHH




CHAPTER 4
APPENDIX C

AIRCRAFT RECONNAISSANCE COMMUNICATIONS

1. (General. USAF and NOARR aircraft will normally transmit reconnaissance
observations using HF single sideband radio through the USAF Aeronautical
Station complex to the appropriate weather reconnaissance data monitor. Weather
monitors will evaluate these reports and disseminate them to either the AWN at
Carswell AFB, TX, or the weather communications facility at Suitland, MD.

2. Rir Ground Communications. The USAF aercnautical station contacted
will depend upon aircraft location and radic propagation conditions. Initial
contact vradio frequencies are as published in appropriate en-route flight
publications. After initial contact, aeronautical stations will provide a
discrete frequency for mission wuse if possible. Aircrew relay of weather
°reconnaissance data will be by direct phone-patch to the weather monitor.
Specific radio procedures and terminoclogy will be described in RAllied Communi-
gations Publication (ACE)} 125. USAF has authorized the use of "Immediate"
precedence for transmission of hurricane reconnaissance reports as follows:

PRIMARY SECONDARY
Direct phone=-patch between aircraft Direct phone-patch between
and Miami Monitor (Atlantic and aircraft and any weather monitor
Bastern Pacific) or Hickam Weather through any aero station.

Monitor (Central Pacific) through
any aero station.

3, Air-to-pir Communications. When more than one reconnaissance aircraft
is known to be operating in a particular area of interest, the following
frequencies will be used for plane-to-plane communications and coordination:

a. Primary VHF 123.05 MHz.
b. Secondary UHF 304.8 MH=z
¢. Back-up HF 4701 KHz USE
4, Aircraft Satellite Data Link (ASDL) egquipped aircraft. Aircraft

equipped with ASDL have the option to utilize the ASDL system using the
following procedures:

a. Data Format - This format will be used for data transmission by the
ASDL System.



(1)

£2)

(3

One Minute Observation -

R1l locations

{Message Header) (Date/Time)

UENTA4A0 EMIA 291630

{Platform Identifier) {Date/Time-NESS)

15C9419C 23012 3220

(Mission Identifier)

ROARAZ 0401 ANA

({ TIME} (LATITUDE) [ LORGITUDE ) (FRESES ALT) {B VALUE)
1233 2803 neQ37 08173 +0436

(WINDR) (TEME) (DP)

213010  +138  +096

NHNNN

RECCO Observation - Atlantic Area

{Message Header) (Date/Time) Same as for 1 minute
obhservation.

(Platform Identifier) (Date/Time-NESS) - Same as for 1 minute
observation.

{Observation Manop Heading)

URNT11 EMIA

HOARARZ 0401 ANA OB 03
{RECCO text)

Q7779 12428+« s93/77
WHNN

RECCC Observation

(Date/Time)
281642

= Eastern and Central Pacifig - Same as for

Atlantic except that observation manop heading is URPN11 EMIA.
Hote: 11 used for routine tropical cyclone cbservation
12 used for vortex reports, etc.

b. Data Transmission Schedule - To facilitate thé transmission of data
from several aircraft through one circuit, each aircraft will be assigned a
specific block of time within the 30-minute interval for transmission of its
data using the following schedule:

¢ +5 +5 +10 +10 +15 15— 420
RFC RFC
42RF 43RF
P=3(4) P-3(B)
+20 +25 +25 +30 +30 +35 +35 +40
RADAR RADAR RFC
42RF
B=3({A)
+40 +45 +45 +50 +50 +55 +55 +60
RFC RADAR RADAR
43RF
P-3(B)



Because only 4 minutes and 28 seconds of each S5-minute time block can be
ugsed for data transmission, roughly 1/2 minute is left in each transmission
block. This schedule is designed to eliminate diagnostic statements that would
appear at the NESS computer if data from specific sources arrived at the
computer at unscheduled times.

C. Data Transmission Test - Prior to the beginning of the hurricane
peagon [June), each alrcraft equipped with ASDL will perform a ground or alir-
borne test of the egquipment and data ground handling procedures to determine the
equipment reliability, transmission errors, and time lapse between transmission
of the data from the aircraft and receipt of the data by the hurricane fore-
caspter. Test data will be forwarded to Chairman, WG/HO.

—

ASDL UPLINK _ 405 MHZ
{ RECON DATA )

(GOES A-B)

1

ASDL DOWNLINK
1614 MHZ

: USER CALL IN CIRCUITS
-] {NHC]

NESS TRACKING STATION

Schematic of the Aircraft to Satellite Data Link (ASDL)
on NOAA P-3 Adrcraft



RECONNAISSANCE ORGANIZATION COMMUNICATION CAPABILITIES

STATIOH

CARCAH/MIAMI Monitor

Mather Weather Monitor

Hickam Weather Monitor

Mational Hurricane
Center

Alternate National
Hurricane Center

Eastern Pacific
Hurricane Center

Central Pacific
Hurricane Center

Waval Eastern Oceanc-
graphy Center, Norfolk

WNaval Western Oceano-

graphy Center,
Pearl Harbor

RFC

Det 5, AWS

AF Global Weather
Central

CINCLANTFLT QAC

ARTCC Miami

53 WRs

920 WRG

R - GT7072
B - COMEDS
C = AFTH

ADDRESS

OL-G, RAWS
Coral Gables, FL

Det 7, 24 WS
Mather AFB, CA

Det 4, 1 WW
Hickam AFB, HI

Wat'l. Hurricane Center

Coral Gables, FL

WSFO
Washington, DC

WEFO
New Orleans, LA

WSFO
Redwood City, CA

WEFOQ
Honolula, HI

HAVEASTOCEANCEN
¥orfolk, VA

NAVWESTOCEANCEN
Pearl Harbor, HI

RFC

Miami, FL

Det 5, AWS
Eeesler AFB, MS

AFGWC
Offutt AFB, NE

CINCLANTFLT OAC
Fonkonkoma, HNY

ARTCC

Miami, FL

53 WES

Keesler AFB, MS

220 WRG
Keegler ALFB, MS

TELEFHONE

AV 894-3430

CO 305-666-4612
FIS 350=-5547

LV B894-1150

{phone patch only)

AV B28-4377

AV 315-449-1279

CO 305-667-3108
FTE 350-5547

¢4 301-899-3152
FIr5-763-8300

CO 504-522-7330
FTS 682-6891

CO 415-876-9381
FTS 463-7767

C0 B0B-836-3419

AV &90-7750

AV 315-430-0111
(ask for 471-0004)

CO 305-526-2936

AV B&H-2544

AV 271-2586
FTS BBE-25B6

LV 938-1694

AV B94-1210

AV B&BE-4540
C0 801-377-4540

AV Be8-4318
Co 601-377-4318




CHAPTER 5

SATELLITE SURVEILLANCE OF TRDPICAL AND SUBTROPICAL CYCLONWES

1. Satellites

. Geostationary Operational Environmental Satellite (GOES). The GOES
system consists of two operational spacecraft, GOES East at 75 degress W and
GOES West at 135 degrees W. standby spacecraft with limited operational

capabilities are positioned between 75W and 135W. The principal GOES products
are 1/2~hourly pictures with implanted grids automatically applied to all
sectors. During daylight hours, approximately 1, 2, and 4 lm resclution fixed
standard sectors are produced. During the night (alsoc available in daylight),
the same geographical coverage standard sectors are produced with 7 EKEm
resolution infrared (IR). The IR data may be enhanced to emphasize wvarious
features. Fleoating sectors which are scheduled by the Satellite Field Services
Etations (SFS58's) are produced to augment the standard sector coverage support.
All products are delivered in near real time to the National Earth Satellite
Service (NESS) Synoptic Analysis Branch (SaB), the SFS55's, and Weather Service
Forecast Offices (WSFOs). [See GOES Operational Data Flow, Appendix A&,
Attachment 1; Satellite Data Availability, aAppendix A, Attachment 2.)

b. NWOAA Polar-Orbiting Satellites. These satellites cross the U.S.
twice daily near the eguatorial crossing times as indicated in Appendix A,
Attachment 2. Data are available via direct read-out (HREPT and APT) or central
processing. AVHRR data are available on a limited basis through the GOES dis-
tribution system. AFGWC receives global NOAR imagery data direct from central
readout sites on pass by pass basis. Data are processed in mapped and unmapped
form for use internally.

2. SBatellite Field Services Stations (5F83)

a. Support Concept. GOES imagery in support of the hurricane warning
service is distributed to the Central Data Distribution Facility (CDDF) at
Marlow Heights, MD, to the SFS5's in Miami, San Franecisco, Washington, New
Orleans, and Honolulu. These SFSS's are colocated with NWS hurricane warning
offices and are responsible for providing direct satellite support to the
warning center. This support includes the use of floating sectors at 1, 2, and
4 km wisible and 7 km IR positioned over the storm area. SFS5's and SAB
routinely provide classification of storms using Dvorak Technigues for both
visible and IR data.

b. BStation Contact. BSFSE satellite meteorologists can ke contacted as
follows:

(1} Miami - between 0630-1630 EDST and 2000-0400 EDST at (305}
350-4310 or FTS 350-4460/4310.

{(2) BSan Francisco - 24 hours a day at (415) 896-2122/23 or
FTS470-9122/9123.



(3) Honolulu - 24 hours a day at (80B)B36-2776.
{4} Washington - 24 hours a day at (301)763-8239 or FTS 763-8425.,
(5) Mew Orleans - 24 hours a day at (504)649-5130 or FTS 682-2807.

©. Satellite Tropical Disturbance Summary. The Miami, San Francisco,
and Honolulu SFSS's distribute twice daily at the times indicated (Appendix B,
Form 1 to this Chapter) a zatellite summary which describes significant weather

in the tropical regions of the Atla%Fic, Eastern Pacific, and Central Pacific
(north and south between 140 W to 170 E, respectively).

3. HNESS Synoptic Analysis Branch (SAB). SAB operates 24 hours a day to
provide satellite support to the Mational Meteorclogical Center (NMC). The SAB
also distributes twice daily a "Satellite Tropical Disturbance Summary for the

Pacific (West of 170°E) and the Indian Ocean." SAB may be contacted at (301)
763-8444 or FTS 763-8444.

4. The Defense Meteorological Satellite Program (DMSP). DMSP will provide
coverage of tropical/subtropical cyclones whenever possible. Data covering the
National Hurricane Operations Plan (NHOP) areas of interest will be received
centrally at the Air Force Global Weather Central {AFGWC) at offutt AFB, NE; and
locally at the direct readout site at Hickam AFB, HI.

#a. North Atlantic Surveillance. AFGWC readouts will augment MNESS
surveillance for the North Atlantic. AFGWC will transmit teletype bulletins
describing the location and intensity classification of the system (in the
format shown in Appendix B, Form 2) to the National Hurricane Center (NHC) on

organized disturbances evident at the Tropical Classification - 1 (T-1) level or
higher.

#b. Eastern Pacific Surveillance. AFGWC will provide data at special
request to the Eastern Pacific Hurricane Center (EPHC) if EPHC determines the
coverage from available NESS satellites should be supplementad.

#c. Central Pacific Surveillance. Hickam readout will provide data at

special regquest to the Central Pacifiec Hurricane Center (CPHC) under the
rationale of paragraph 4b.

5. Batellites and Satellite Data Availability for the 1982 Hurricane

Season. Appendix R, Attachment 2 of this chapter lists satellite capabilities
for the 1982 hurricane season.

S5=-2




CHAPTER 5
APPENDIX A
ATTACHMENT 1

GOES

COPERATIOMAL DATA FLOW

CDA
WALLOPS
T
|
I
]
: 1
SUITLAND l :
|
COMPLEX : R DATA
|
____________________ SECTORIZORS AN, = -______“_J!
5F55 " WORALD WEATHER BLDG |
HONOLULU s —— :
- - ey
g - _.--"*“l }f \\ -\-.“‘“‘“ \
] - - - A Y - ’;
SF55 o - ! N Ty T &
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CHARPTER 5
ARPPENDIX B
FORM 1

SAMPLE COF SATELLITE TROPICAL DISTURBANCE SUMMARY

ABXX 15 KSFO 2108002

RBXX( ) EWBC, KS5FO, KMIA, PHHL

SATELLITE TROPICAL DISTURBANCE SUMMARY

ALL MOVEMENTS AND TRENDS 24 HOURS UNLESS OTHERWISE STATED

EAST PACIFIC GOES WEST IR NITE 2107452
{OCEANIC ARER) {SATELLITE & SENSOR(S) {PREPARATION TIME)
{Location) (Time) {Satellite Code) {Hame and/or No.)

TROPICAL STORM SUSAN. SEE LATEST EPHC ADVISORY.

ITC 2 TO 4 DEGS WIDE XTHDG FM 6N BOW TO 11N 116W IS5 BRKM TO OCNLY OVC WITH
HVST ACTIVITY ARND 11N 116W. SCTD ACTV ITC FM 9N 116W TO 12N 134W 2 DEG

WIDE WAS BEN YD&. BREN TO OVC AREA 3 TO 5 DEG IN DIA IS MDTLY ACTC CNTRD NEAR
11N 116W HAS MVD W 5 DEG WITH LTL CHG.

ATLANTIC GOES EAST IR NITE 2106302
[DCEANIC AREA) (SATELLITE AND SENSOR(E)) [ PREPARATION TIME)
(Location) (Time) (Satellite Code) {Hame and/or Ho.)

NO TROPICAL CYCLONES CBESERVED

ITC 3 TO 5 DEG WIDE FM 10N 20W TO 14N 50W IS MSTLY BRKN AND MDTLY ACTV WITH LTL
CHG. BREN ACTV ITC FM 14N 50W TO 17N 57W 4 DEG WIDE HAS INCREASED IN WIDTH

{Heading} [ TIME } (OCERNIC RRER) {TYPE OF DATR)
*MAEX 15 EMIA 07008 Atlantic/Caribbean IR WITE
*ABEXX 11 EMIA 19002 Atlantic/Caribbeen VIS/IR DAY
*AENY 15 KSFO 0BO0E Eastern Pacific IR HMITE
*ABEXX 11 KSFO 20002 Eastern Pacific VIS/IR DAY
*ABXX 15 PHNL 10002 Central Pacific IR WITE
(N&S 140W-170E)
*ABXX 11 PHNL 22002 Central Pacific VIS/IR DAY
(W&S 140W-170E}
ABXX 12 EKEWBC 11002 Indian Ocean IR NITE
ABXX 13 KWBC 05002 Western Pacificc Vis
(N&S W of 170 E)
AEXX 14 KWRC 23002 Indian Qcean VIS/IE DAY
ABXY 16 KWBC 19002 Western Pacific IR NITE

(N&S W of 170°E)

*Whenever a tropical system is located in these areas, Part 1 will carry the
following statement: See latest (NHC, EPHC, or CPHC) advisorylies).
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APFENDIX B
FUORM 2

CENTER FIX DATA FORM AND MESSAGE FORMAT (SATELLITE)

MESSAGE HEADING:

TFNT CCCC
A A. Designator of tropical cyclone category including
CYCLONE DESIGNATOR name/number . When a cloud system has not yet

been designated by name/number enter TROFICAL
DISTURBANCE.

Sample entry: TROPICAL STORM AMY (15}

B

DATE/TIME (Z) OF FIX

Date and nodal crossing time in Zulu; round time
to nearest minute. Sample entry: 2523032

C
LATITUDE OF POSITION

Latitude to nearest tenth of degree (N or 5),
followed by checksum. Sample entry: 29.98/0

D
LONGITUDE OF POSITION

Longitude to nearest tenth of degree followed by
checksum. Sample entry: 56.7 W/8

E
POSITION CODE NUMBER

Enter Position Code number (PCN) and source of

data (DMSP, NOAA 2, etc.). Spell ocut PCN number.
Select PCHN number from code below:

GEOGRAFPHICAL GRIDDING
ONE:
THREE:

EPHEMERIS GRIDDING
TWO : eye fix
FOUR: well defined

circulation

center
poorly
defined
circulation
center

eye fix

well defined
circulation
center

poorly defined
circulation

canter

FIVE: 5IX:

Sample entry: ONE/DMSP

1%
DVORAK CLASSIFICATION

Dvorak classification for storm intensity as
described in WOAR technical Memorandum HWESS 45
and IWW/TH-81/001. Dvorak classification will be
made once each day and must be based on wisual
data. If a new Dvorak classification number
cannot be derived, use the last reported number.
Include in parenthesis the date and nodal time of
the data on which the Dvorak analysis is based.

Sample entry: T 4.5/4.5/DL.0/25HRS (2523052)

REMAERKS

Include information, as appropriate, on data type,
eye characteristics, spiral rainbands, unexpected
changes in storm movement, departures from Dvorak
(modelled) intensities, etc.
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APPENDIX B

CURRENT INTENSITY AND "T" NUMBER
CLASSIFICATION TABLE

The current intensity (C.I.) number relates directly to the intensity of
the storm. The empirical relationship between the C.I. number and a storm's
wind speed is shown in this table.

The C.I. number is the same as the T-number (Tropical Classification
number) during the development stages of a tropical cyclone, but is held higher
than the T-number while a cyclone is weakening. This is done because a lag is
often observed between the time a storm pattern indicates weakening has begun
and the time when the storm's intensity decreases. BAn added benefit from this
rule is the stability it adds to the analysis when short-period fluctulations in
the cloud pattern occur. In practice, the C.I. number is not lowered until the
T-number has shown weakening for 12 hours or more.

Cal. MWSs T MELP MSLFE
Number (Knots) Number (Atlantic) {NW Pacific)
1 25K 1
1.5 25K 1.5
2 30K 2 1009 mb 1003 mb
2.5 35K 2.5 1005 mb 999 mb
3 45K 3 1000 mb 994 mh
3.5 55K 3.5 994 mb 988 mb
4 65K 4 987 mb 981 mb
4.5 TTK 4.5 979 mb 973 mb
5 90K 5 970 mb 964 mb
5.5 102K 5.5 960 mb 954 mb
& 115K & 948 mhb 942 mb
6.5 127K 6.5 934 mb 929 mb
T 140K 7 921 mb 915 mb
7.5 156K 7.5 906 mb 900 mb
B 170K 8 890 mb &84 mb

The empirical relationship between the current intensity (C.I.) number and
the maximum wind speed (MWS), and the relationship between the T-number and the
minimum sea level pressure (MSLF).

5=7
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CHAPTER &

SURFACE RADAR REPORTING

1. General. Radar observations of tropical eyclones will be made at
Department of Defense (DOD}, National Weather Service (NWS), and Federal
aviation Administration (FRA) radar facilities and at other cooperating radar
facilities according to established agreements with NWS.

2. Procedures

a. TRadar observation of tropical cyclones will be made in accordance
with the Federal Meteorological Handbook (FMH) 47, Part A, Weather Radar
Observations. Stations that normally transmit hourly radar weather observations
(network stations) will include tropical cyclone features in routine reports
{H+35) and will make and transmit special cbservations at H+10 whenever an eye
or center is observed. It is highly desirable for stations that do not normally
transmit hourly reports (WSR-74C's) to make and transmit a radar observation
whenever an eye, center, or spiral band is observed. The weather surveillance
radar (WSR-74C) sites may +transmit only abbreviated special observations,
defined in FMH-7, at H+10 and H+35.

b. TIf the central region of a storm is defined by an identifiable wall
cloud; the radar fix is reported as an EYE. If the central region is recogniz-
able, but not well defined by a wall cloud, it is reported as a CENTER. When
the EYE or CENTER is only occasionally recognizable or some octher central region
uncertainty exists, the EYE or CENTER is reported as PSBL EYE or PSBL CENTER.
Remarks stating degree of confidence will be included with EYE fixes only and
will be classified as either GOOD, FRIR, or POOR. & GOOD fix is reported when
the EYE is symmetrical - virtually surrounded by wall cloud; a POOR fix is
reported when the EYE is asymmetrical - less than 50 percent surrounded by wall
cloud; a FAIR fix is reported to express a degree of confidence between GOOD and
POOR.

c. Timely transmission of tropical cyclone radar reports is essential.
Wormally, radar reports are transmitted on Radar Report and Warning Coordination
Circuit (RAWARC), GT 7072, or Conus Meteorological Data System {COMEDS) circuit
equipment. Those radar facilities not having weather transmission capability
may call the nearest Weather Service Office (WS0) collect.

3. Special Provigions

a. TIf NWS Weather Surveillance Radar (WSR 57) and DOD weather radar
facilities are collocated (within 25 nautical miles), the NWS radar will have
the primary responsibility for making and transmitting tropical cyclone radar
reports — DOD will provide backup service. If a radar facility is legss powerful
than the WSR 57 and is collocated with North American RAerospace Defense Command
(NORAD) long-range radar facility, the NORAD long-range radar facility will
have the primary responsibility for making and transmitting tropical cyclone
radar reports provided it is manned by a gualified weather radar operator, the
less powerful radar facility will provide backup service. Any backup radar
facility, however, may transmit radar reports as desired.



b. 1If radar reports are needed from NORAD long-range radar facilities
or Air FRoute Traffic Control Centers (ARTCCs), NWS will dispatch weather radar
speclalists to these facilities to make and transmit tropical cyclone radar
observations. DOD and FAR have authorized the Director, NWS, to dispatch NWS
radar specialists to ARTCCs and NORAD sites during critical hurricane threat
situations to make and transmit hurricane radar observations. Specific pro-
cedures regarding notification, access to sites, clearances, etc., as agreed to
by DOD and NWS will be the responsibility of the Public Services Branch,

Meteorclogical Services Division, WWg Headquarters, and will be strictly adhered
to.

c. Air Weather Service Staff weather officers providing suppert to
NORAD long-range radar units act as coordinators for visits. These coordinators
are: Commander, Det. 41, 12 Weather Sq., 20th North American Aerospace Defense
Command Regional Control Center (NRCC), Ft. Lee, AFS, VA (804) 732-7256, ext.
765); Commander Det. 27, 12 Weather 5q., 21 NRC, Hancock Field, Syracuse, NY
{315) 458-5500, ext. 3535); Commander, Det. 4, 1 Weather Wing, 326 Air Division,
Det. 4, 1WW, Hickam AFB, HI (AV 315-449-6262). Gites are listed in Appendix A
of this chapter.

d. PRppendix B lists FAA ARTCCs that may be visited.

4. Procedures for Detailing National Weather Service Radar Meteorclogists
to the FAA's ARTCCs.

4. NWE has been authorizd by FAA to send NWS radar meteoroclogists to
ARTCCs during the hurricane season. These meteorclogists will make, record, and
transmit hurricane radar observations as well as act as focal points to solicit
and process pilot reports from the hurricane areas.

b. Owing to the limited facilities at ARTCCs, NWS agrees that no more
than two persons will visit a Center at any given time. Each wisit will
normally be short, 1 or 2 days, but will depend upon the progress of the
hurricane under cbservation.

(1) NWS must notify the appropriate FAR facility coordinator by
wire of the intent of weather service personnel to visit such a facility. This
may be done by telephone in an emergency. HNotification will normally be handled
by the responsible NWS Regional Office or the Public Services Branch, Silver
Epring, MD. This notification will include the name{s) of the individuals, site
to be visited, and inclusive datel{s) of wisit.

{2) The permission to visit must be on file at the FAA facilities
included in Appendix B. It will be the responsibility of the Public Services
Branch, Meteorclegical Services Division (M5D), NWS Headguarters, Silver Spring,
MD, to coordinate additions, changes, and/or deletions in the list of their
personnel with the FAA facilities to be visited 2 weeks in advance of effective
date of change. Coordinating correspondence should refer to this document.

(3) Positive identification must be presented for access to FaA
facilities.




{4) oOnly those perscnnel who have been identified by wire will be
admitted to FAR facilities.

{5) MWWsS annually will update the list of personnel.

(6) Copies of this plan shall be forwarded to appropriate ARTCCs.

Control Room at a Typical
air koute Traffie Control Center
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PARTICIPATING HADAR STATIONS

National Weather Service Radar Latitude Longitude
apalachicola, FL WSR-57 20744y 8459w
Atlantic City, NJ WSR-57 3922?'u ?4235'ﬁ
Baton Rouge, LA WR-100-5 30_32'N 91.09'W
Brownsville, TX WSR-57 25c§4‘N 97 26'W
Brunswick, ME WSR-57 43954'H EBQSE'W
Cape Hatteras, NC WSR-57 35 16'N 75 33'w
Charleston, SC WSR-57 32_54'N BO_02'W
Chatham, MA WSR-57 41_39'N 69 _57'W
Daytona Beach, FL WSR-57 EBDTI'N 81003'H
Galveston, TX WER=57 29°18'n 94 48'W
Jackson, MS WSR~57 12%19'y 90%05'W
Key West, FL WSR-57 24233 "N 81745'w
Lake Charles, LA WSR-57 3UDU?'N 93013‘W
Miami, FL WSR-57 25_43'N 80 17'w
New York, NY WSE-57 4DQ4E'H TEDEQ'W
Patuxent, MD WSR-57 38 17'N 76 25'y
[ o
Pensacola, FL WSE-57 BQOET‘N 8?019'w
San Juan, PR FPS-67* 18_16'N 65 46'H
Slidell, LA WSR-57 30_17'N 89°46'W
Tampa, FL WSR-5T7 27 42'H B2 24'w
Victoria, TX WR-100-5 28751'N 96 55'W
Volens, VA WSR-748 36°57'N 79%00'w
Waycross, GA WSR~57 31215'n 52224'w
Wilmington, NC WSR-57 34%16'n 77°55'%

*FAA-U.S. Navy joint-use radar.

Department of Defense

o
u]

Andrews AFE, MD FES=T77 EBGQB’H ?5053'W
Barksdale AFB, LA Fp5=77 BEQBG'H 9304U'W
Bermuda MAS FPS=106& BEDEE'H 64n41'W
Cape Canaveral AFSE; FL FP5=77 28928'“ BUD33"H'
Chase Field NAS, Beeville, TX FPS5-1086 EBDEE‘H 9?O4ﬂ'w
Cherry Point MCAS, HNC FPS=106 34954'H ?5053'W
Corpus Christi MNAS, TX FP5-106 27042'N 9?015'W
Eglin AFB, FL FP3-77 30 _29'N 86_31'W
Homestead AFE, FL Fes=77 25029'N BUDZJ'W
Howard AFB, CZ FES=-77 GBQT?'N ?Qoﬂﬁ'w
Jacksonville WAS, FL FP5-106 30014‘N B1D4T'W
Keasler AFB, MS FPE=T77 30024'N 88055*W
MacDill AFEB, FL FP5-17 ZTDET'N BEGEU'W
MocGuire AFB, HNJ FPs=T77 4GGGD'N T4°36'W
New Orleans NAS, LA FPS-81 EBDED*N QUDD1'W
Norfolk NAVEASTOCEANCEN, VA FPS=106 36 56'N 76 18'W

&-4




APPENDIX A {continued)

Pope AFB, NC FPS-77 35212'n 19201'w
grandolph AFB, TX FES-77 29 32'N 98 17'W
Robins AFB, GA FPS-77 32 38'N 83 _36'W
Seymour Johnson AFB, HC FES=77 35°20'N 77 58'W
ADCOM Sites
20 NORAD Region Control Center (20th NERCC)
Latitude Longitude
**QLAF, 20 ADS, Patrick AFB, FL 23213*3 BGZBE'W
#*QLAD, 20 ADS, Ft. Lonesome, FL 27_36'N anuﬁ‘w
OLAJ, 20 ADS, Key West NAS, FL 24 35'N 81 41'W
**578 Radar Sqg., Tyndall AFB, FL 30 05'H 85 37'W
**579 Radar Sq., Jacksonville NAS, FL 30°13'N 81°41'W
701 Radar Sqg., Ft. Fisher AFS, NC 33759 ??zss'ﬂ
**771 Radar S5g., Cape Charles AFS, VA 37 08'H 15 57'W
OLAC, 20 ADS, Jedburg, SC 33°06'N 80°12'w
21 MORAD Region Control Center (21st HRCC)
762 Radar Sg., North Trurc AFS, MA 42%z2'n 70°03'wW
772 Radar Sq., Gibbsboro AFS, NJ 39:49'ﬁ 1425?'w
OLAA, 21 ADS, Sulfolk, NY 40 54'N 72 42'W
**pet 1, 271 ADS, Bucks Harbor AFS, ME 44 38'MW 67 24'W
**pemoted in the FAA ARTCC
Cooperating Sites
Bay St. Louis, MS (NASA) cps-9 Juz4z'u BQEU?'H
Cambridge, MA CcPs~9 42 42'N 71 06'W
{Massachusetts Institute of and
Technology) M=-33 5 "
College Station, TX CcpPs-9 30 37'W 96 21'W
{Texas A. & M. University)
Coral Gables, FL sp-1M 25743 'N 80°17'w
{University of Miami) and
CPS-68 & <
Wallops Station, VA {HASH) MES-19 3?°EQ'N ?EQEQ'H
EPS-12 BTGEG'N ?Eozs'w
FPS-16 37 50'N 75 _29'W
FEQ-6 37 52'M 75 31'W

Radar used depends upon the location of the hurricane; the one in use will be
properly identified.



FAA--ARTCCs

Hew York ARTCC (Islip NY)

CHAPTER &
LPPENDIX E

BORAD and FAA Sites Remoted to ARTOC's

L.I. MacArthur Rirport

Ronkonkoma, LI, NY 11779

COM: 516-663-3401
FT5: 8-737-3401

Boston ARTCC

Federal Aviation Admin.

Air Boute Traffic
Control Center
Northeastern Blvd.

& Harris Rd.
Washua, NH 03060
COM: 603=-BE9-1171
FT5: B=-834-5631

Miami ARTCC

7500 N.w. 58Bth 5t.
Miami, FL 33166
COM: 305-592-9770
FTS: 8-350-2&78

Jacksonville ARTCC
P.G. Box 28
Hilliard, FL 32046
CoM: 904-845-3311
(Hilliard)
904-791-2581
{Jacksonville
FTS: 8-946-2581

Houston ARTCC

F. O. Box 60308
Houston, TX 77205
COM: 713-443-8545
FT5: B-521-3070

Oakland ARTCC

5125 Central Ave.
Fremont, CA 94538
COM: 415-797-3200
FT5: B-449-6200

x63i3

)

FAA Radar Sites

Trevose, PA
Eenton, FA

Boston, Ma
Bucks Harbox, ME

Patrick, FL
Richmond, FL

Jacksonville, FL
Charleston, SC
Tyndall, FL
Valdosta, GA
Jedburg, S5C

Alexandria, LA
Ellington, TX
Lackland, TX
New Orleans, LA
Oilton, TX

Oakland, Ca
Paso Robles, CA
Red Bluff, CA
Sacramento, CA

Military Radar Sites

Det 1, 21 ADS,
Bucks Harbor
AFS; ME

OLAK, 20 ADS,
Richmond AFS, FL
OLAF, 20 ADS,
Patrick AFB, FL
OLAD, 20 ADS,
Ft. Lonesome, FL

678 Radar Sg.,
Tyndall AFB, FL
679 Radar S5q.,

Jacksonville NAS, FL



FAR--ARTCCs

Los Angeles ARTCC
2555 E. Ave.

Palmdale, CA 93550
COM: 805-947-4101 =201
FT5: B=-799-1011

Washington ARTCC
Intersection Rts. 7 and
654

Leesburg, VA 22075

CoM: 703-777-4400

FTS: B-9225=-4400

APPENDIX B (Continued)

FAR Radar Sites Military Radar Sites

Zan Pedro, CA
Boron, CA

Cedar City, UT
Las Vegas, NV
Paso Robles, Ca OLAD, 26 RADS,

Mt. Laguna AFS, Ch

Raleigh (Benson), MNC




ENVIERONMENT BUOY
These 50-ton, 33-foot high bucys are designed to withstand 150=-knot
winds, 60-foot waves, and 6-knot currents. Each buoy has meteoro-
logical and oceanographic sensors to measure wind speed and direction,
barometric pressure, air temperature, surface wave height angd periad,
and water temperature at seven depths. The buoy is designed to remain
on station for three years.
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NOAA DATA BUQY OFFICE EREPORTING STATIONS

1. General. MNOAA Data Buoy Office (WDBCO) Reporting Stations in the Gulf
of Mexico and Great Lakes, and off the U.S. east and west coasts cobtain data on
meteoroclogical and oceacnographic parameters for operational and research
PUrpoSes. Station location and configuration are given in paragraph 4. The
status and capability of stations can be obtained from the Data Systems
Divigion, MNOAR Data Buoy Office, NSTL Station, MS 39529, telephone (601)
688-2836, FTS 494-2836.

2. FProcedures. Heporting stations routinely acguire, store, and transmit
data every hour. Data obtained operationally include sea-level pressure, wind

speed and direction, air temperature, sea-surface temperature, and wave spectral
data.

3. Communications. Data are transmitted by UHF communications wvia the
GOES satellite to MNESS and then are relayed on to HWMC, Suitland, MD, for
processing and dissemination. Data are formatted into WMO FM13V synoptic code
(see Attachment 1).

4. MNOAAR Data Buoy Locations and Configurations

da. Gulf of Mexico

Buoy Sensor
Staticon 1D Location Size Height
A
42001 25.9/89.7 10 m 10 m
42002 26.0/93.5 10 m 10 m
42003 26.0/86.0 10 m 10 m
42008% 28.7/95.3 Platform 15 m
42011* 26.3/93.5 Platform 12 m
b. Atlantic Ocean
Buoy Sensor
Station ID Location Size Height
N
41001 34.9/72.9 12 m 10 m
41002 32.3/75.3 10 m 10 m
44003 40.8/68.5 6 m 5 m
44004 38.5/70.5 12 m 10 m
44005 42.7/68.3 12 m 10 m
44007 43.5/70.1 12 m 13 m

*Temporary sites established in support of other programs.
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CODE FORM FM 13-V

Report of synoptic surface cbservation
from a sea station [AUTOMATIC weather station)

HiHiHj Hj

Aibwubwhnb FFGGi QgLaLaLa Qe b
iriw+jff /AdEE 1s_TTT APPEP 5appp
22200 08 nTwTwTw 1 PW&PWEI. Hwa Hwa

333 921ff

The numbers of the code tables are the numbers given in the WMD Manual on
Codes.



CHAPTER 8

MARINE WEATHER BROADCASTS

1. General. The Department of Defense (DOD) and Department of
Transportation (DOT) are responsible for broadcasting marine tropical
cyclone advisories issued by the Wational Hurricane Center. Appendix
& of this chapter lists the stations involwved.

The broadcasts are for the purpose of providing warnings to
meet U.S. international obligations in Department of Commerce (DOC)

areas of forecast responsibility given in Chapter 2.

2. Broadcast Procedures. DOT and DOD will arrange for broadcast

of all marine tropical cyclone advices immediately upon receipt. The
latest tropical cyclone forecast will be transmitted according to the

schedule and on the frequencies given in Worldwide Marine Weather

Broadcasts. The latest position estimate will be used by DOT and DOD
along with the latest forecast for storms on which position estimates
are being issued. These broadcasts will be made in both veoice and cw

mode .
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RPPENDIX A

List of Marine Tropical Cyclone Forecast
Broadcast Stations

Station Call Letters Location

HMW Astoria, OR

HMF Boston, MA

NMOS Honolulu, HI

NMQ Channel Island, CA
NMA Miami, FL

NMG New Orleans, LA
NAM Worfolk, WA

NMHN Portsmouth, VA
HMC San Francisco, CA
NMR San Juan, PR



CHAPTER 9

WARNING TRANSFER POLICIES

1. Transfer of Warning Responsibility.

a. When a tropical/subtropical cyclone approaches longitude 140°W, the
coordinated transfer of warning responsibility from Eastern Pacific Hurricane
Center (EPHC) to Central Pacific Hurricane Center (CPHC) will be made and appro-
priate advice issued.

{ o s
b. When a tropical/subtropical cyclone crosses the 180 meridian from
east to west, the coordinated transfer of warning responsibility from CPHC to
Joint Typhoon Warning Center (JTWC) will be made and appropriate advice issgued.

c. When a tropical/subtropical cyclone crosses the 180° meridian from
west to east, the coordinated transfer of warning responsibility from JTWC to
CPEC will be made. JTWC will append the statement "Next advisory by CPHC-HNL"
to their last advisory.

2., Alternate Responsibilities.

a. In the event of impending or actual operational failure of a
hurricane forecast center, responsibilities will be transferred to the
appropriate ‘alternate facility in accordance with existing directives and
retained there until resumption of responsibility is made. Waval Fastern
Cceanography Center, Norfolk, will be advised of impending or actual Mational
Hurricane Center (NHC) and Chief, BRAerial Reconnaissance Coordination, All
Hurricanes (CARCAH) transfer of responsibility by the most rapid means
available.

b. MAlternate facilities are as follows:

FPRIMARY ARLTERNATE
(1) HNHC HWO (Hurricane Warning Office):

Washington (covers Atlantic only)
Hew Orleans (covers Gulf only)

{(2) EPHC WHC

#(3) CPHC EPHC
(4) JTWC AJTWC, NAVWESTOCERNCEN, Pearl Harbor
{5) HWO San Juan MHC

€. 1In the event of the operational failure of CARCAH, direct communication
is authorized between DET. 5, AWS, and the forecast facility. Contact Detach-
ment 5, RWS, at AV 868B-4545/C0 601-377-4555, or through the Keesler AFE Command
Post at AV 868~4330/C0 601-377-4330.



CHAPTER 10

PUBLICITY

Hews media releases, other than warnings and/or advisories for
the purpose of informing the public of the operational and research
activities of DOD, DOC, and DOT, should reflect the joint effort of
these agencies by giving due credit to the participation of other
agencies. Copies of these releases should be forwarded to:

Commander, Waval Oceanography Command
WSTL Station
Bay S5t. Louis, MS 39529

Headguarters Military Airlift Command (MAC/PA)
Scott Air Force Base, IL 62225

Headgquarters Air Force Reserve
Robins Air Force Base, GA 31093

WOAR, Dffice of Public Affairs
6010 Executive Boulevard
Rockville, MD 20852

Deputy Director for Operations (Envirormental Services)

The Joint Chiefs of Staff
Washington, DC 20301
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ACP
ADCOM
AFB
AFGWC
AFTN
AJTWC

ASDL
ATC
¥AVHRR
AWN
AWS
CARCAH

COMEDS

MAC
MIC
MsD
NaM
HASA

ACRONYMS AND ABBREVIATIONS
AS USED IN THIS PLAN

Allied Communications Publication

Aerogpace Defense Command

Air Force Base

Air Force Global Weather Central

Aeronautical Fixed Telecommunications Network
Alternate Joint Typhoon Warning Center
Rutomatic Picture Transmission

Alrcraft Satellite Data Link

Air Traffic Control

Advanced Very High Resolution Radiometer
Automated Weather Network

Air Weather Service

Chief, Rerial Reconnaissance Coordination,
2ll Hurricanes

Continental U.S. Meteorological Data System
Confidence Factor

Central Pacific Hurricane Center

Continuous Wave

Data Collection System

Defense Meteorological Satellite Program
Department of Commerce

Department of Defense

Department of Transportation

Environmental Data Buoy

Eastern Local Time

Eastern Pacific Hurricane Center
Environmental Research Laboratories

Estimated Time of Arrival

Estimated Time of Departure

Federal Aviation Administration

Federal Coordinator for Meteorology

Federal Metecrological Handhook

Forecast Office Facsimile

Geostationary Operational Environmental Satellite
Greenwich Mean Time

High Frequency

Hurricane Warning Office

International Civil Aviation Organization
Infrared

Improved TIROS Operaticnal Satellite

Joint Typhoon Warning Center

Light Fine (Visual Scanning Radiometer 0.3 n mi}
Light Smooth (Visual Scanning Radiometer 1.5 n mi)
Military Rirlift Command

Meteorologist in Charge

Meteorological Services Division

Havy Communications Area Master Station Atlantic
Hational Aeronautics and Space Administration



lcontinued)

NAVEARSTOCEANCEN
NAVWESTOCEANCEN
NDEO

NESS

NHC

NHOP

HLT

NMC

NORR

NPSU

NRCC

NWs
OL-=
BM
RAWARC
RECCO
RFC
SAB
SFSS
M3
SR
58H
58T
TCPOD
D

TF

TS

OHF
uos
USAF
UsCE
UsH
VIS
VISSR
VIPR
WMO

WES
WSFO
W30
WS0M
WER

Naval Eastern Oceanography Center

Naval Western Oceanography Center

NORA Data Buoy Office

National Earth Satellite Service
National Hurricane Center

National Hurricane Operations Plan

Not Later Than

National Meteorological Center

National Oceanic and Atmospherie Administration
National Public Service Unit

North American Air Defense Command Regional
Control Center

Naticonal Weather Service

Operating Location G

Preventive Maintenance

Radar Report and Warning Coordination
Reconnaissance Code

Research Facilities Center

Synoptic Rnalysis Branch

Satellite Field Services Station
Synchronous Meteorological Satellite
Scanning Radiometer

Saffir/Simpson Hurricane

Sea Surface Temperature

Tropical Cyclone Plan of the Day
Tropical Depression

Thermal Fine (Infrared Scanning Radiometer
0.3 m mi)

Thermal Smooth (Infrared Scanning Radiometer
1.5 n mi)

Ultra High Frequency

United States

United States Air Force

United States Coast Guard

United States Navy

Visible

Visible - Infrared Spin Scan Radiometer
Vertical Temperature Profile Radiometer
World Meteorological Organization
Weather Reconnaissance Group

Weather Reconnaissance Squadron

Weather Service Forecast Office

Weather Service Office

Weather Service Operations Manual
Weather Surveillance Radar

Zulu (Coordinated Universal Time)

A=2



From

inches
feet

feet
yards

st. miles
n. mileg

sg. in.

sg. ft.

8q. ft.

s8g. st. mi.
acres

ounce
pound
short ton

fl. o=z.
gt.

Cll. in.
. £t
cu. yd.

Fahrenheit

METRIC CONVERSION FACTORS

LENGTH
Approximate Approximate
Factor To/From Factor To
2.5 centimeters 0.4 inches

30.5 centimeters 0.03 feet
0.3 meters 3.3 feat
0.9 meters l.1 yards
1.6 kilometers 0.6 Et. milesg
1.85 kilometers 0.54 n. miles

ARER
B.5 Q. Cm. 0.1l6 8. in.
0.09 sg. m. 11.1 sg. ft.
0.8 Sg. M. 1.2 s5g. yd.
2.6 sqg. km. 0.4 sg. st. mi.
0.4 hectares 2.4 acres

MASS

2B.0 grams 0.035 ounce
0.45 kilogram 2.2 kilogram
0.9 metric ton 1.1 short ton

VOLUME

30.0 milliliter 0.03 fl. oE.
0.95 liters 1.06 qt.

16.0 milliliter 0.06 ou. in.
0.03 cu. meters 35.0 cu. ft.
0.76 cu. meters 1.3 cu. yd.

TEMEERATURE
0.56 Celsius 1.8 Fahrenheit
after sub- then add 32

tracting 32
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FEDERAL COMMITTEE FOR
METEOROLOGICAL SERVICES AND SUPPORTING RESEAHCH { FCMEER)

FEDERAL COCRGINATOR FOR
METEOROLOGICAL SERVICES AND SUFPORTING RESERRCH

INTERDEPARTMENTAL COMMITTEE FOR
METECROLOGICAL SERVICES AND SUPPORTING RESEARCH (ICHMSSR)

SUBCOMMITTEES
[

RVIATION SERVICES
EPACE ENVIRONMENT FORECASTIHG
SYSTEMS DEVELOPMENT

Working Groups

e Automatsd Surface Obgservations

e Aubomated Weather Information
System

s Radiological, Gaseous and
Particulate Transport Models

» Weather Radar Systems

OPERATIONAL ENVIRCMMENTAL: SATELLITES

a % a8 0 0 8000w

BASIC SERVICES

Working Groups

Agricultural Meteorological Services

Cooperatiye Backup Among Operatlonal
Processing Centers

Digsemination of WMC Products

Hurricane Operations

Marine Environmental Prediction

Meteorological Codes

Metric Implementation

gperaticnal Processing Centers

Severe Local Storms Operations

surface Observations

Upper Air Chaeryations

Wweather Radar Observations

Winter Storms Operations

world Weather Brogram

SUBCOMMITTEE O BASIC SERVICES

MR. ROBERT L. SOREY, Chairman
Department of Commerce

DR. DAVID M. HERSHFIELD
pepartment of Agriculture

COLOMEL CHARLES H. MOSS, USAF
pepartment - of Defense

DR. ROBERT E. TUHMER
Maticnal Aeronautics and
Space Administration

LT, W. E. HRNSOR, JR.
U. S. Coast Guard
Department of Transportation

ME. JAMES B. NORTON
Paderal Aviatlon Administration
Department of Transportation

DR. FOMALD C. TAYLOR
Mational Science Foundatilon

ME. LEWIS 7. MOORE
pepartment of Interior

ME. ONIAL THOMAS, Executive Secratary
Office of the Foderal Coordinator

WORKING GROUT ON HURRICANE OPERATIOHS

MHR. RICHARD I. COLEMAN,
Department of Commerce

Chairman

LTC RICHARD H. GHAMZIOW,
pepartment of Defense

Usa

ME. JAMES E. HORTON
Federal Aviation Administration
Department of Transportation

MR, ORIAL A« THOMAS:
Executive Secretary
Office of the Federal Coordinator







