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INTRODUCTTION

An Interdepartmental Plan was first issued in 1962. This is the 12th
edition ‘and presents the procedures and agreements reached at the
annual Interdepartmental Hurricane Warning Conference {combined Atlantie
and Pacifie). This Confeéerence ig sponsored annually by the Subcommittee
on Basic Meteorological Services (SC/EMS), Interdepartmental Committee
for Meteorclogical Services (ICMS), to bring together cognizant Federal
agencies to resolve problems of mutual concern related to the Atlantic
and Pacific hurricane warning services.

The following Natiemal Oceanic and Atmospheric Administration (NOAA)
National Weather Service officials shall provide the designared repre-
sentatives of the Air Weather Service (AWS) and Naval Weather Service
{(NW3) with the basic meteorclogical decisions and associated prognostie
reasoning concerning location, intensity, and ferecast positions of
tropical cyclones:

1. The Director, MNational Hurricane Center (NHC), National Weather
Service, Miami, Fla., is responsible for the Nerth Atlantie Ocean, the
Caribbean Sea, the Gulf of Mexico, and for the States and possessions
of the United States adjacent to these maritime areas,

2, The Meteorologist—in-Charge (MIC), Eastern Pacific Hurricane
Center (FPHC), Mational Weather Service, San Franciseco, Calif., is
responsible for the Eastern Pacific Ocean east of longitude 140°W. and
north of the Equator.

3. The MIC, Central Pacific Hurricane Center {CPHC), National Weather
Service, Honolulu, Hawaii, is résponsible for the Central Pacific Ocean
from longitude 140°W. to the 180th meridian and north of the Eguator.

The Mational Weather Service ghall:

1. Make necessary analyses and prepare basic ferecasts of tropical
eyvelones for the use of all Department of Defense interests.

2. Supply tropical cyclone forecasts to Department of Defense
weather services in accordance with published interdepartmental agreements.,

The Department of Deferse shall furnish to the Department of Commerce
aircraft reconnaissance observations and other special observations which
are required to support the provisions of chapter 3 of this Plan.

1. The Department of Defense has designated the officer-in-
charge, 0OL-G AWS, as the Chief, Aerial Reconnaissance Coordination,
Arlantic Hurricanes (CARCAH), to NHC: The CARCAH will be responsi-
ble for the coordination and final preparation of the Tropical Cyclone
Plan of the Day (TCPOD) and for the scheduling of aireraft
required to meet the provisions of chapter 4 eof this Plan. An

1




Alternate CARCAH will be designated for the Alternate Hurricane Warning
Office (HWO) in support of chapter 8 of this Plan,

2. The Commanding Officer, %th Weather Reconnaissance Wing (9 WEWg),
McClellanm Air Force Base (AFB), Calif., as Tropical Cyclone Reconnaissance
Coordinmator (TCRC), will be responsible for effecting necessary ceordination
and liaison with MIC, EPHC San Francisco, and with MIC, CPHC Honolulu, in
regpect to arrangements for aircraft reconmaissance or for other special
observations required to support the provisions of this Plan. The Com-—
manding Officer, Detachment 7, 24th Weather Squadron (Det 7, 24 WSq)

Mather AFB, will provide the functions of the Mather Weather Monitor.

The Federal Aviation Administration (FAA} shall provide air traffic
contrel, communications, and flight assistance services as appropriate
in support of this Plan.

The chapters specify in furcher detail the responsibilities and functions
of the several agencies cooperating in support of the tropical cyclone
warning service.




CHAPTER 1

RESPONSIBILITIES OF COOPERATING AGENCIES

l. Department of Commerce, Natiomal Ocesnic and Atmespheric Administration
(NOAA) responsibilicies are performed by thyee of its components.

a. The National Weather Service, through the Director, National Hurricane
Center, Miami (NHC-MIA), the Meteorologist-in-Charge (MIC), Eastern Pacific
Hurricane Center, San Francisco (EPHC-SF0), and the MIC, Central Pacifie
Hurricane Center, Honolulu (CPHC-HNL}, shall:

{1} Provide tropical ecyclone forecasts and attendant advice for
the general public, marine, and aviation interests.

{2y FProvide basic tropical cyclone forecasts and attendant advice to
the Department of Defense in accordance with the detailed inscructicns in
chapter 3.

{3} Provide the Department of Defense timely access to all signifi-
cant’ tropical cyclone reports.

{4) Consult as necessary with the Department of Defense vegarding
day-to-day requirements for tropical cyclone advice and arrange to meet these
requirements within the capabilities of the Hurricane Warning Offices (HWO).

{5y Advise the Chief, Aerial BReconnaissance Coordination, Atlantic
Hurricanes (CARCAH) and Tropical Cvclome Recomnaissance Ceovdinator (TCRC)—
Eastern and Central North Pacific——of aircraft recennaissance and other
observational requirements of the respective HWOs.

{8) Through EPHC SFO coordinate with the Fleet Weather Center (FWC)
Pearl Harbor, Hawaii, and through CPHC HNL coordinate with the FWC Pearl
Harbor, Hawali, and the Base Weather Division, lst Weather Wing (BWS, 1WWg)
Hickam Air Force Base (AFB), Hawaii, before issuing Tropical Cyclone Advisories
in the Eastern and Central Pacific areas, respectively.

h. The National Environmental Satellite Service (NESS) shall:

{1) Operate Department of Commerce environmental satellite systems
capable of providing coverage of meteorological conditions In the tropics
during the tropical cyclone season.

{2) Coordinate with the National Aeronautics and Space Administration
(WASA) on providing data from its research and development satellites to NOAA
operational units for their use on a routine basis.

{3) Receive requirements from NHC, EPHC, and CPHC for areas and
times which specific coverage is desired.

{4) 7Process and transmit available data to meet the reguirements
of NHC, EPHC, and CPHC.
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(3) Monitor all tropical regions by means of satellite data and
communicate interpretations from data of disturbed areas as specified in
chapter 9 of this Plan.

2. The Natiomal Ocean Survey (NOS) through NOAA Data Buoy Office
shall:

(1) Provide for development, deployment, and operations of environ-
mental data buoy systems, with special emphasis on improved oceanographic
and meteorological sensors.

(2) Provide available data to the enviromnmental science communities—-
operational, archival, and seientific.

2., The Department of Defense shall:

4. Provide up-to-date information to NHC-MIA, EPHC-5F0, and CPHC-HNL
concerning requirements for tropical eyclome advice and pertinent information.

b. Meet the requirements for aircraft reconnaissance and other observa-
tions noted in chapter 4 within the limits of service capabilities,

c. Provide access to Aerospace Defense Command (ADC) radar sites under
conditions specified in chapter 5, paragraph 6.

d. Meet from its own rescurces any military regquirements that are in
excess of the common tropical cyclone requirements as stated in chapter 4,
appendix G, of this Plan.

3. Department of Commerce and the Department of Defense will cooperate in
arranging an annual trip to the Caribbean and the Gulf of Mexico area to
carry out a continuing and effective liaison on the warning service with the
Directors of Meteorological Services and disaster prevention agencies of
nations in theose areas,

4. Department of Transportation
a. The Federal Aviation Administration (FAA) shall:

(1) Provide air traffic contrel, communication, and flight
assgistance services as appropriate in support of this Plan.

(2} Make the necessary arrangements for accommodations and access
Lo appropriate communication and radar facilities that will allow the
observation and transmissicn of hurricane radar data From Adr Bpute Traffic
Control Centers (ARTCC).

-
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g b. The United States Coast Guard (USCG) shall:

(1} Operate the North Atlantic and Pacifie Ocean Srations until
scheduled closing on date indicated:

{a) Atlantiec - ECHO 6/30/73
DELTA 6/30/73
CHARLIE 12/31/73
BRAVOD &/30/ 74

{b) Pacific - HOVEMBER 6/30/74
(2) Operacte Ocean Weather Station HOTEL.
{3} Provide personnel, vessel, and communications support to the
NOAA Data Buoy Office for development, deployment, and operations of

environmental data buoy systems.

{4) TProvide surface observations te National Weather Service from
its numerous coastal facilities and vessels.

(5) Provide communications circuits for relay of weather
chservations to the National Weather Service in selected areas.




CHAPTER 2

DEFINITIONS

The following definitions will apply for the purposes of this Plan and
its appendixes:

1. CENTER FIX: A fix by means other than reconnaissance aircraft penetra-
tion (aireraft, ship, or land-based radar; satellite).

2, CYCLONE: An atmospheric closed=circulatien rotating counterclochwise
in the Northern Hemisphere.

3. HURRICANE SEASON: The portion of the wear having a relatively high
incidence of hurricanes. In the North Atlantic, it 1s usually regarded as
the period from June through Hovemberi in the East Pacific, from June through
November 15; and in the Central Pacific, from June through October, '

4. PRESENT MOVEMENT: The best estimate of movement of the center of the
tropical cyclone at the time given for the position indicated In the advi-
sory. (In advisories, remarks will be used to amplify significant changes
between movement and forecast movement.)

5. GSUBTROPICAL CYCLOWES: HNonfrontal, low-pressure systems comprising
infeially baroelinic ecirculations of tweo types or categories:

a. A cold low with circulation extending to surface layers, maximum
sustained winds of gale or storm strength generally occurring at a radius
of about 100 miles or mere from the pressure center. These cyclones some-
times undergo & metamorphosis of structure to become tropical storms or
hurricanes.

b, Mesoscale cyvclone originating in or near a frontolyzing zone of
horizontal wind shear, comprising maximum winds of gale or storm strength
with radius of maximum winds generally less than 30 miles, the entire
circulation sometimes encompassing an area initially no more than 100 miles
in diameter:. These marine cyclones may vary in structure from cold to warm
core. While generally short-lived, they may ultimately evolve into major
hurricanes or Into extratropical wave cyclones.

6. TROPICAL WEATHER SYSTEMS.

a. TROPICAL DISTURBANCE. A discrete svstem of apparently organized
convection—generally 100 to 300 miles in diameter—-originating in the
tropies or subtropics, having a nonfrontal migratory character, and having
maintained its identity for 24 hours or more. It may or may not be associated
with a detectable perturbation of ‘the wind field. As such, it is the basic
generic designation which, in successive stages of intensification, may be
classified as a troplecal wave, depression, storm, or hurritane.
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b. TREOPICAL WAVE. A trough ot c¢yelonic curvature maximum in the
trade wind easterlies. The wave may reach maximum amplitude in the lower l
middle troposphere or may be the reflection of an upper tropospheres cold-low
01 eguatorward extension of a middle-latitude trough.

c. TROPICAL CYCLONE. A noanfrontal cyclone of synoptic scale developing
over tropiecal or subtropical waters and having definite organized circulation.

(1) TROPICAL DEPRESSION. A tropical cyclone in which the maximum
sustained surface wind (l-minute mean) is 33 knots or less.

{2} TROPICAL STORM. A warm-core tropical cyclonme in which the
maximum sustained surface wind {l-minute mean) ranges from 34 to 63 knots
fneclusive,

{3) HURRICANE/TYPHOON. A warm-core tropical cyclone in which the
maximum sustalned surface wind (l-minute mean) is 64 knots or greater.

7. VORTEX FIX. A fix made by reconnaissance aircraft penetration into the
vortex of a tropical ecyclone.



CHAPTER 3

TROPICAL CYCLONE FORECASTS AND INFOEMATION TO BE FURNISHED
BY THE NATIONAL WEATHER SERVICE TO THE DEPARTMENT OF DEFENSE

1. Reports. The National Hurricane Center, Miami, (NHC-MIA), the Eastern
Pacific Hurricane Center, San Francisco (EPHC-SF0), and the Central Pacific
Hurricane Center, Honolulu (CPHC-HNL) in their respective areas of responsi-
bility will make available to the Department of Defense all significant
tropical cyclone reports which they receive.

2. Advisories. The NHC-MIA, EPHC-SFU, and CPHC-HNL will issue and provide
Lo the Department of Defense basdic tropical eyelone forecasts and related
information for tropical cyclones of storm or hurricane intensity. Basic
tropical cyclone ferecasts will include advice as to location, movement,
intensity, and dimengsions of trepical cyclones. These forecasts and related
information will be provided in the form of Military Advisories (Form 1 of
this chapter—WS Form C-13).

The NHC will provide this informatlion through the Chief, Aerial Reconnaissance
Coordinacion, Atlantic Hurricane (CARCAH). Such material provided to CARCAH
will be in tape form for further relay to the Department of Defense offices.
The release time of such material by CARCAH will not be earlier than 30
minutes before the scheduled warning time of the material.

a. Time and Circumstances of Issue of Advisories for Department of
Defense.

(1) Initia]l Advisory. The first advisory will normally be issued
when surface observations of wind speeds in a closed tropical cyclone system
reach sustained values of 34 knots. Consideration will be given to issuing
the first advisory before winds reach these values if the wind system is
closed and speeds are expected to increase to 34 knets within 24 hours.

{2) BScheduled Advisories. Atlantic: After the Initial Advisory is
issued, advisories will be issued for the hours 0400, 1000, 1600, and 22002
(Greenwich Mean Time-—(MT). The 12-, 24—, 48—, and 72-hour forecasts will
be based on the latest 6-hourly synoptic time for the hours 0000, 0600, 1200,
and 1BO0Z. Advisories will continue to be issued as long as the hurricane
or troplcal storm exists. Advisories may be issued on tropical depressions
under certaln conditions.

Pacific: Afcer the Initial Advisory is issued, advisories will be issued for
the hours of 0300, 03900, 1500, and 2100Z, and for synoptic positions at
hours 0000, 0600, 1200, and 1BO0Z.

(3) Special Advisories. Scheduled Advisories will be supplemented
by Special Advisories issued at intervening hours as required by recelpt of
new information showing important changes in the cyclone.

!
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Eastern Pacific: BSpecial Advisories will carry the word "amended,"
"corrected,' or "relocated," as appropriate, lmmediatély following the
advisory number. This will not change the advisory number. (See Form 1
of this chapter.)

Central Pacific: The term Special Advisory or Bulletin will be reserved for
amending information that appeared in the previcus advisory or for adding
later data ‘that tesults in the relocation of the storm. BSuch information

ig generally obtained after the valid time of the original advisoxy, and a
Special advisory will be issued with a new number and a later walid time
(03302 or Q400Z) for these cases. A corrected advisory will retain the

same number ds the ariginal and will not regquire a Special Advisory.

The term 'relocated" may be used whenever a vector drawn from the preceding
Tropical Cyclone Advisory position to the latest known position is not
necessarily ‘@ reasonable representation ¢f the cyclone's movement.

(4) Amended Military Advisory

{a) Last minute changes of hurricane position, direction of
motion, and intemsity included in s public advisory require an issuance of
an amended Military Advisory. The number used for the amended Adviscry will
be the same as for the Advisery being amended. For example, if Military
Advisory number 21 is amended, it will be Military Advisory number 21
(Amended) .

{b) The National Weather Service will be permitted to make
changes of 15 knots or less in the maximum sustained winds in the publie
advisories,; provided this does not change the category {depression/storm/
hurricane} of the system. If the NHC determines an smendment to the Military
Advisory is necessary because of a change only in winds, an amendment to the
Last Military Advisory will be issued which contains only this change in
wind speed. This amendment will have the same number 2s the Advisory being
amended and will alse contain the amendment number. For example, if Military
Advisory number 21 is being amended for the wind speed, it becomes the First
imendment to Military Advisory number 21. If the wind speed is changed again
before the normal advisory time, it becomes the Second Amendment teo Military
Advisory number 21,

b. Content of Advisories. Advisories provided the Department of Defense
will contain the following information:

(1} Time of issue.
{2) Heading, advisory number, kind and name, and hour and day.
{3) MWarnings in effect.

{4) Paosition, in degrees and tenths.
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(5)
(8)
(7)
(8)

Time of position in GMT.

Accuracy of position.

Present movement.

Present winds:

{a) Maximum sustained winds and gusts.

(b) Maximum sustained winds and gusts more than 10 miles

inland from the coast (Atlantic only).

only}.

only).
(9)
(10)

(¢) Radius of 65-, 50-, and 30-knot sustained winds (Atlantic

(d) Radius of 100-, 50-, and 30-knot sustained winds (Pacific

Repeat center location and time.
Forecasts:
{(a) The 12-hour ferecast position:
1) Maximum sustained winds and gusts in 12 hours.

2) Maximum sustained winds and gusts over inland areas

(Atlantic only).

3} Radius of 50-knot sustained winds in 12 hours.
(b) The Z4-hour forecast position:
1} Maximum sustained winds and gusts in 24 hours.

2) Maximum sustained winds and gusts over inland areas

(Atlantie only).

3) Radius of 50-knot sustained winds in 24 hours.

4) PRadius of 30-knot sustained winds im 24 hours (Central

Pacific only).

(11)
(12)

(13)

Heavy precipitation forecast (not used in Central Pacific).
Storm—tide forecast (not used in Central Pacific).
Extended outlooks:

{a) The 48-hour outlook position:

10
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1} Maximum sustained winds and gusts in 48 hours.

2} Maximum sustained winds and gusts over inland areas
(Atlantic only).

3) Radius of 50-knet sustained winds in 48 hours.
(b} The 72-hour outloek positiom:
1} Maximum sustained winds and gusts.

2) Maximum sustained winds and gusts ever inland areas
(Atlantic only).

3) Radius of 30-knot sustained winds in 72 hours.

(14) Reconnaissance plans including scheduled fixes (Central Pacific
anly).

{15) Time of issuance for next Military Advisory.

c. Format. The format of advisories furnished the Department of Defense
will be as shown in Form 1 of this chapter.

3. Tropical Cyclone Issuancegs—--Pacific. The EPHC-SF0 and CPHC-HNL will issue
and provide to the Department of Defense basic tropical cyclone forecasts

and related information. Basic tropical cyclone forecasts will include

advice as to location, movement, intensicy, and dimensions of tropical cyvclones,
These forecasts and related information will be provided as shown on Form 1

(WS Form C-13) of this chapter.

a. Time and Clircumstances of Isgue of Bulleting for the Department of
Defense. Initial Bulleting, Scheduled Bulletins, and Special Bulletins will
be issued for existing tropical depressions in the same manner as advisories,

b. Contents of Bulleting. Eulletins provided the Department of Defense
will contain the following information from WS Form C-13.

{1} Time of issue.

(2) Heading, bulletin, tropical depression, tropical depressicn
number (spelled out), and hour and day.

{a) The tropical depression numbers to be furnished by EPHC-S5FO
and coordinated with FWC Pearl Harbor and to CPHC-HNL by the JTWC/FWC Guam.

{(b) Bulletin issuances will not be numbered sequentially by
NHC-MIA and EPHC-5F0.

(e} In the Central Pacific, both bulletins and advisories will
be numbered sequentially, that is, Bulletin Number 1, Tropical Depression ONE;
Bulletin Number 2, Tropical Depression ONE; Advisory Number 3, Troplcal
Storm Anita; Advisory Number 4, Hurricane Anita; Bulletin Number 5, Tropical
Depression ONE; etc., WHEN1 PHNL (Tropical Depression Bulletins on WS Form

11
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C-13) and WHPN3 PHNL (Tropical Storm or Hurricane Advisories on WS Form C-13)
will be numbered sequentially as indicated. WHPNZ PHNL (issuance in public
format) will contain the advisory number assigned to the concurrently issued
WHPN3 PHNL or WHPN1 PHNL.

(3) Position, in degrees and tenths.

(4) Time of position in GMT,

(5) Accuracy and basis for positions (basis will not be included
in military advisory).

{(6) Present movement,
(7) Present winds:
(a) Maximum sustained winds and gusts.
(8) Forecast and outloock:
{a) The 12- and Z4-hour forecast position:
1) Maximum sustained winds and gusts in 12 and 24 hours.

(b) The 48- and 72-hour outlook positions, maximum sustained
winds and gusts, and radius of 50-knot sustained wind (Central Pacific only]).

(9) Reconnaissance plans including scheduled fixes (Central Pacific).
(10) Time of issuance for next Military Bulletin.

4. Tropical Cyclone Discussions--Atlantic. The NHC will issue Tropical Cy-
clone Discussions at 0300, 0900, 1500, and 21002 daily whenever advisories
are being 1ssued. These Discussions, with preliminary prognostic positions
up to 72 hours, will be for intragovernment use only, and dissemination will
be in the same manner as the Military Advisory.

The Discussion will cover Z4-hour forecasts, 24- to 48-hour forecasts, and
48- to 72-hour outlook as related to such items as synoptic features, ob-
jective techniques employed, and climatology. They will give reasons for
intensity or track changes and will include plans for warnings display.

A Disaster Potential (see appendix A} will be included with the initial
position whenever the tropical cyclone is within 72 hours of the U.S. coast
or military installation.

The Marine/Aviation/Military Advisory will give the final forecast positions
and will serve as the amendment to the preliminary forecast position in the
Tropical Cyclone Discussion.

—
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5. Tropical Weather Outleck. The NHC will issue a Tropical Weather Outlock
three times a day during the period from June 1 through Nowvember 30. These
will be issued at 0930, 1530, and 2130 GHMT and distributed on all Radar Report
(RAREP) and Warning Coordination (RAWARC) circuits and Circuits 7072 and
6122117, The OQutlock will provide the general public and other user groups
with: (1) assurance for areas in the main hurricame belt where conditions

are stable, and (2) an addition 1- or 2-day notiece for areas where conditions
are becoming unstable, and favorable to tropical cyclone inception.

f. Hourly Tropical Cyclone Position Estimates——Actlantic. The National
Weather Service Hurricane Warning Qffice (HWO) that issues the public
advisory will also issue hourly Tropical Cyclone Position Estimates when the
tropical cyclone is under effective surveillance by lTand-based radar and
within 200 nautical miles of the contermincus United States. These estimates
will be distributed on Clrcuits 23421, 23420, and 7072 a short time before
each hour, except for hours when advisories are issued. The Fosition
Estimates will be available to the public and to other Federal agencies for
relay to their own communications system.

7. Marine Weather Broadcasts by Cocastal Radio Statioms.

a. Atlantic Ocean. Tropical Storm and Hurricane Advisories for marine
interests (Marine Advisories) are prepared by NHC at 0400, 1000, 1600, and
2200Z. The Marine Advisories are edited by the Weather Service Forecast
Office (WSFO) Washington and then included in Part I (Warnings) of the
weather broadcasts for high seas shipping transmitted by the following radie
stacions:

N8 — Washington, D. C,
WOO - Ocean Gate, B.J.
MMF — Boston, Mass.

Other coastal radio stations transmit warnings and forecasts for offshore and
coastal waters. Complete details of these broadcasts are found in Worldwide
Marine Weather Broadcasts, a joint National Weather Service and Naval Weather
Service publication.

The Mational Bureau of Standards Time Signal Station WWV broadeasts two
45-second segments of warning information for the North Atlantic hourly at
H+10 and HF1Z.

b. Pacific Ocean. Marine Advisories are prepared by EPHC San Francisco
and CPHC Honolulu at 0300, 0900, 1500, and 2100Z. They are edited and
included in Part I (Warnings) of the weather broadcasts for high seas shipping
which are transmitted by the following coastal radic stations:

KLC - Port Arthur, Tex. KO - Los Angeles, Calif.

WPA - Galveston, Tex. MMO - Long Beach, Calif.

WWD - LaJella, Calif. KOU - San Pedro, Calif.

KPH and KFS - San Francisco, Calif. NMC - Point Reyes, Calif.

EMI - Dixon, Calif. KHK, XgM, KBF, and NMD - Honolulu,

Hawail
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Other coastal radio stations transmit warnings and forecasts for offshore
and coastal waters. Complete details of these broadcasts are found in
Worldwide Marine Weather Broadcasts, a joint National Weather Service and
Naval Weather Service publication.

Radio WWVH, the time-signal radio station in Hawaii, transmits two 45-second
segments of warning information for the North Pacific hourly at H449 and H+51.
WWV also transmits one 45-second segment of warning information for the
eastern North Pacific at H+B,

8. Bulletins. The NHC-MIA, EPHC-8F0, and CPHC-HNL will make available to
the Department of Defense any public bulletins issued by the National Weather
Service regarding suspicious areas, tropical disturbances, and tropical
depressions.

9. Distribution of Forecasts and Information. The National Weather Service
will distribute tropical cyclone advice to the public. 1In the public
advisory, wind speed and speed of translation will be given in miles per
hour and distances in statute miles. Each of the other Federal agencies
will arrange for its own internal distribution and will take appropriate
action to insure that tropical cyclone advice issuance for its internal use
is not disseminated to the public,

10. Bulletins on Tropical Cyclones After Discontinuance of Advisories. The
storm name will be retained until all bulletins have been discontinued on a
tropical ecyelone,

11. Bulletins on Subtropical Cyclones. The NHC will issue B-hourly marine
and military bulletins in plain language format and will include a Z4-hour
forecast on the intensity and track of subtropical cyclone systems. These
systems will be designated by use of the phonetic alphabet. (See example
in appendix B.)

12, Definition of Position Reliability (Form 1 of this Chapter, W5 Form C-13).

Excellent: Position accurate to within 10 miles.
Good: Position accurate to within 20 miles.
Fair: Position accurate to within 40 miles.
When the position accuracy is greater than 40 miles, it will be expressed as:

Pozition acecurate within miles.

Military Advisories will use nautical miles as the measure of distance for
the preceding definitions.

14
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APPENDIX A

SIMPSON'S DISASTER POTENTIAL SCALE FOR ATLANTIC HURRICANES

ZERQ..

iy (a) HINDS# less than 74 mph at standard anemometer elevation
(F-scale 0.9, or

(b) STORM SURGE nominally less than 4.0 feet. While a broad
coastal area may experience some damage to shrubbery, signs, and especially
to unanchored mobile homes, with possibly some beach erosiom...the overall
scope and impact of damage would not likely require relief action by the
Federal Government.

CONE.

fa) WINDS 74-95 mph at standard anemometer elevations
(F-scale 1.0-1.4). Damage primarily to shrubbery, trees, foliage, and
unanchored mobile homes. No real damage to Building structures, Some
damage to poorly constructed gigns, oy

(b) STORM SURGE (nominally 4-5 feet above normal). Low-
lying coastal roads inundated, minor pler damage, some small craft in
exposed ancherages break moorings.

TWO.

(a) WINDS 96-110 mph at standard anemometer elevations
(F-scale 1.5-1.9). Considerable damage to shrubbery and tree foliage, some
trees blown down. Major structural damage to exposed mobile homes. Ex-
tensive damage to poorly constructed signs. Some damage to roofing material,
windows, and doors; no major damage to building structures, or

(b) STORM SURGE (nominally 6-8 feet above normal). Coastal
roads and low-lying escape routes inland cut by rising water 2-4 hours before
arrival of center. Congsiderable pier damage, marinas flooded. Small craft
in unprotected anchorages break moorings. Evacuation of some shoreline
residences and low-lying island areas regquired.

#pefinition of a sustained wind (from Fujita and Simpson 1972) - A sustained
wind is one which persists for the minimm tcime period to establish optimal
dynamic forces on a nominal building structure.

it
I. Fujita, 197V1: "Proposed Characterization of Tornadoes and Hurricanes by
Area and Intensity," University of Chicago (SMRP) Research Paper No. 91.
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APPENDIX A--CONTINUED

THREE. I

(a) WINDS 111-130 mph at standard anemometer elevations
(F-scale 2.0-2.4)., Damage to shrubbery and trees. Foliage off trees, large
trees blown down. Practically all poorly constructed signs blown down,
some roofing material damage, some window and door damapge, some structural
damage to small residences and utility buildings, and mobile homes destroyed.
Minor ampunt of curtaiowall failures, or

{b) STORM SURGE (nominally 9-12 feet above normal). Serious:
flooding at coast with many smaller structures near coast destroyed. Larger
structures damaged by battering of floating debris. Low-lying escape routes
inland ecut by rising water 3-5 hours before center arrives. Terrain contin-
wously lower than 5 feet may be flooded inland 8 miles or more. Evacuation
of low-lying residences within several blocks of the shoreline may be required.

FOUR.

(a) WINDS 131-155 mph at standard anemometer elevations
(F-scale 2.5-2.9). Shrubs and trees down, all signs down. Extensive roofing
material damage, extensive window and door damage, complete failure of roof
structures on many small residences, and complete destruction of mobile
homes. Some curtainwall failure, or

{b) STORM SURCE (nominally 13 to 18 feet above normal).
Terrain continuously lower than 10 feet may be flooded inland as far as
f miles. Major damage to lower floors of structures near the shore due to
flooding and battering action. Low-lying escape Toutes inland cut By rising
water 3-5 hours before center arrives. Major erosiom of beach areas. Massive
evacuation of all residences within 500 yards of the shoreline may he re-
quired and of single-story residences on low ground within 2 miles of the
shoreline.

FIVE.

{a) WINDS greater than 155 mph at standard anemometer eleva-
tions (F-scale 3.0 or greater)., Shrubs and trees down, roofing damage con-
siderable, all signs down. Very severe and extensive window and door damage.
Complete failure of roof structures on many residences and industrial
buildings. Extensive glass failures, some complete building failures, small
buildings overturned and blown over cr away, and complete destruction of
mobile homes, or

(b) STORM SURGE (height nominally greater than 18 feet above
anormal). Major damage to lower floors of all structures located less than
15 feet above sea level and within 500 yards of the shoreline. Low-lying
escape routes inland cut by rising water 3-5 hours before center arrives.
Massive evacuations of residential areas situated on low ground within 5-10
miles of the shoreline may be reguired.

17




CHAPTER 3
APPENDIX B

EXAMPLE--SUBTROPICAL CYCLONE BULLETIN.

NOAA NATIONAL HURRICANE CENTER BULLETIN NO. 4, SUBTROPICAL CYCLONE ALFA,
1600Z, OCTOBER 15, 1971.

THE SUBTROPICAL CYCLONE WILL BE CENTERED NEAR LATITUDE 29.5H,

LONGITUDE 57.5W AT 1600Z. THIS POSITION 1S ACCURATE WITHIN 20 MILES,
THE PRESENT MOVEMENT IS TOWARD THE NORTH 10 ENOTS.

MAXTMUM SUSTAINED WINDS ARE 50 KNOTS WITH GUSTS TO 70 KNOTS. THE LOWEST

CENTRAL PRESSURE IS 990 MILLIBARS. 30-KNOT WINDS EXTEND QUTWARD 200 MILES
NORTH OF THE CENTER AND 50 MILES TO THE SOUTH.

24-HOUR FORECAST POSITION, VALID 16/1200Z, LATITUDE 33.0N, LONGITUDE 57.5W.

THE NEXT BULLETIN WILL BE ISSUED AT 16/2200%.

DOE
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CHAPTER 4

ATRCRAFT RECONNAISSANCE

1. Responsibility.

a. Atlantic: The Department of Defense, backed up by the Research
Flight Facility (RFF), will have the gperational reconnalssance responsi-
bility for providing fixes and investigative flights on tropical cyclenes
in the Atlantic Ocean, Caribbean Sea, and Gulf of Mexico in accordance with
the general procedures outlined below:

{1} Reconnaissance will be on a flight pattern coordinated and
specified in the Tropical Cyclone Plan of the Day {TCPOD) .

(2) When RFF is requested to fly operational missions, the specified
flight pattern will be flown. When RFF research flight patterns
preclude operational flights into the storm area (radius 80 n.mi. of center),
the RFF will make the vortex fix and Department of Defense aircraft will
provide the peripheral data.

(3) Resclution of conflicts will be made by the Chief, Aerial
Beconnaissance Coordination, Atlantic Hurricanes (CARCAH).

(4) Special flights may be scheduled through CARCAH to £ill specific
National Hurricane Center (NHC) requirements. Priority for these special
tracks will be higher than standard tracks (Gull Hotel) and lower than
investigative or troplcal cyclone missions. The weather mission identifier
will be Gull or Navy Specialy

(5) Synoptic trans-Atlantic tracks, as scheduled by VW-4, will be
flown into areas climatologically favorable for tropical storm development.
Specific routes and altitudes will be based on aireraft endurance or
specific requests coordinated with FLEWEACEN Norfolk and the NHC. As much
of the flight track as fuel permits will be flown at 700 mb (10,000 feer)
through the suspect area. The plane will not let down below 10,000 feet
unless visual indications reveal a strong low-level eirculation.

b. Eastern and Central Pacific: The Department of Defense will be
responsible for providing tropical cyclone alrecraft reconnaissance in both
the Eastern Pacific Hurricane Center's (EPHC) and the Central Pacific
Hurricane Center's (CPHC) areas of responsibility subject to the capabilitles
of available aircraft.
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c. Investigative Reconnaissance: An investigative reconnaissance flight
is a special mission to investigate the stage of development of a known
tropical disturbance, specifically to determine: (a) whether a pressure
center exists near the surface, and (b) the maximum low-level winds associated
with the disturbance. Whenever possible, these flights shall be scheduled
with on-station time during daylight hours.

2, Dperational Centrol of Afrcraft. Operational contrel of aircraft engaged
in tropical cyclone recomnaissance will be exercised by the respective
services which operate them.

3. Recomnnaissance Requirements.

a. Atlantic:

(1) Standard Flight Patterns. Operational hurricane reconnaissance
Elights will fly the flight pattern (as shown and described in appendix 4 of
this chapter) designated in the TCPOD. The £light tracks will use a guadrant
system (see diagram below), based upon predicted direction of motion of the
cyclone center in the last Military Advisory or the TCPOD before departure.
Altitudes indicated in flight patterns are pressure altitudes, except those
5,500 feet and below. Any tasked pattern can be adjusted (without prier
NHC approval) to match the capabilities or operational limitations of the
aircraft or service concerned.

Direction
of
motion

A

Left front RBight front
quadrant quadrant

Left rear Right rear
quadrant quadrant

{a) Pattern A will be used for a steady state or quasi-steady
state hurricane. Its objectives are to locate the center of the vortex and
acquire vortex data, including two 6-hourly fixes.

(b) Pattern B will be used to acquire a vortex fix and vortex
data on a tropical cyclone too distant teo make two vartex fixes,
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{c) Pattern C will be used for tropical cyclones in the decay
or rapid intensification stage to provide two b~hour vortex fixes, with a
special requirement for equivalent potential temperature data at 27,000 feet
or sea-surface temperature, sea level pressure, and wind data at 1,500 feet.

{d) Pattern D will be used for investigative missions to obtain
pressure center, maximum sustained winds, and peripheral data at 1,500 feet.
Deviation will be permitted from the forecast coordinates contained in the
TCPOD to that position which the on-board weather officer determines to be the
center of the disturbance he has been tasked to investigate. After the loca-
tion of the disturbance center is determined, the Pattern designated in the
TCPOD will be flown. The size of the Pattern flown will be adjusted to allow
for remaining aircraft capabilities.

These flight patterns will be flown and vortex data obtained at specified
flight altitudes within the limits of operational safety. A partiecular flight
pattern is not restricted to any specific direction of motion.

(2) Vortex or Center Fixes. Hurricane reconnaissance flights that
are assigned operational responsibility for obtaining vortex fixes and pro-
file data of ‘this storm area (BO-n.mi. rvadius of center) by gquadrant have
the highest NHC priority. All vortex fixes will be made preferably at 700
millibars (10,000 ft), except as indicated in Flight Patterns C and D, and
within aircraft safety limits. The flights should be planned so that vortex
fixes are obtained at the specified times indicated within the range from
1l hour early te 30 minures late, or as near those times as operaticnal
conditions permit. On occasion the NHC may request that the inner vortex
portion of flight pattern A or C be completed prior to the specified fix
time. In this event which will be reflected in the TCPOD, aircraft fuel con-
siderarions could résult in the second fix being considerably earlier than
the synoptic time. The legs cof the tracks teo obtain vortex peripheral data
may be adjusted, as shown in Flight Pattern A, to enable the aircraft to return
to the vortex in sufficient time for the second 6-hour £ix. The frequency te
these fixes may be augmented as required by NHC and ag specified in the TCPOD.

12002 (D700 EST) for forenocon reconnaissance.
1800Z (1300 EST) for afterncon reconnaissance.
Q0002 (1300 EST) for evening reconnalssance.
OE00Z (D100 EST) for night reconnaissance.

Flexibilicy for fix requirements is necessary. Whenever possible, flights
should be planned to provide first and last light fixes in additiom to
synoptic time fizes. Three-hourly fixes should be scheduled only when a
storm is in close proximity to landmasses or operating forces and when
additional data are required to fix and forecast the storm movement
accurately.
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{3) Research Flight Facility (RFF). When RFF is requested to fly i
cperational missions, the standard operation patterns listed in appendix A : !
of this chapter will be flown and operationmal data will be supplied.

The RFF will be conducting research flights in both seceded and unseeded
storms on standard research patterns as shown in appendix B of this chapter.
In addition, some nonstandard research patterns may occasionally be flown.
The resedrch pattern or nonstandard pattern by geographical coordinates will
be specified in the TCPOD.

The RFF will conduct research or operatiopal flights under one of the
following four conditions after coordinarion with CARCAH, with the Director,
WHC, and with che Director, WHRL, as appropriate. When more than one aircraft
is in the storm, geparation will be as defined in paragraph 4.a.(1)(c) of this
chapter. In all cases, safety of [light is of paramount importance.

{a) The RFF may fly research patterns in the storm between
completion of one operational pattern tasked to the Department of Defense
and the start of the next complete pattern. The RFF aircrafc will enter late
encugh and depart early enough from the storm zréa to insure regquired
separation.

(b) The RFF may be tasked to provide vortex and peripheral data,
with no Department of Defense participation required.

(e} The RFF may be tasked to provide vortex data, with the
Department of Defense tasked to provide peripheral data. Aircraft sepsration
will be defined in paragraph 4.a.(1)(e) of this chapter.

{d) The Department of Defense may be tasked to provide vortex
and peripheral data, wicth RFF aircraft concurrently satisfying requirements
of research pattern Zebra. Alreraft separation will be as defined in
paragraph 4.a.(1){c) of this chapter.

b. [Eastern Pacific:

Center Fixes. One daily flight of up to a total flight path
distance of 2,500 nautical miles, from June 1 through November 15, will
be made whenever tropical cyclones are in the EPHC-5F0 area of responsibility.
Within the limics of operational safety, &ll possible efforts will be made
to obtain an observed fix oa the center as near 1800Z as possible; howewver,
when a tropical cycleone is within 600 nautical miles of the west coast
of the United Scates or within 300 nautical miles of Baja California,
Mexico, the single flight will provide twe center fixes at least 6§ hours
apart (preferably at 15002 and 2100Z) and peripheral data as specified
by the £light pattern. Operational hurricane reconnaissance flights
will fly the flight pattern (as shown in appendix A) designated in the
TCPOD. & plaln-text message will be sent om the initial fix of the center
of each flight. This message will be transmirted separately and as
soon as possible in the interest of reducing time delay for delivery to
EPHC-5F0. All radar fix reports will be made in plain text. The method of
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obtaining the location of the center should always be included in center
position reports from reconnaissance aireraft., The vortex should be located
according to the pricority in paragraph 9.a.(3), (a) through (d) of this
chapter,

¢. Atlantic and Eastern Pacific:

Cumulonimbus "Blowoffs." Direction of blowoffs from the tops of
cumulonimbus clouds should be reported by flights operating below 25,000
feet. In the Arlantie, there is an additional requirement for this infor-
mation east of longitude 60°W. as an aid in determining upper tropospheric
winds.

4. PReconnaissance Planning and Flight Notification.

a. Reconnaissance Tropical Cyclone Plan of the Day (TCPOD)—Atlantic:

(1) Preparation. FPlans for aircraft reconnaissance to meet reguests
for data shall be prepared by CARCAH in ceonsultation with the Director, NHC.
When flights by RFF are to be made, the Chief, RFF or his designee, shall
participate. FPlans for reconnaissance flights will reflect the coordinated
requirements as determined by the Director, NHC, with respect to flights into
tropical eyclones or suspiciocus areas. Dally reconnaissance reguirements of
NHC will be provided to CARCAH as early as possible each day, and in no case
later than 1630Z for use in preparation of the TCPOD. The content of the
TCPOD is given in Form & of this chapter.

On a named storm, when advisories are being issuved, the name of the storm

will be entered in Item F (Storm or Forecast Position) in the TCPOD. The
agency scheduled to fly reconnalssance on this storm is responsible for
maintaining current forecast positions to insure mesting NHC fix-time require-
ments. The format of the TCPOD will list in chronological order such items

as the reconnaissance flight(s) for each hurricane, storm, and depression.
Reconnaissance research flights that are not requested by NHC, but require a
listing in the TCPOD, will be listed with the storm, etc., to which they apply
after the NHC-requested flights are listed. 1In preparaticon of the Reconnais-
gsance TCPOD, consideration will be given te the fellowing:

{a) The data-gathering efforts of the available reconnaissance
aircraft will be coordinated to effect procurement of the maximum amount of
reconnalss ance data.

(b) Although reguirements for operational data are primary,
every possible effort should be made to meet requirements for research data.

(c) Aircraft of more than one agency may operate simultanecusly
in the storm, and the aircraft having responsibility for obtaining the wveortex
fix will have priority for air traffic clearance. This aircraft will be
designated the on-the-scene coordinater and, as such, will insure thar:
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unitc operating the aircraft. Such coordination effected by CARCAH for an
alrcraft to enter an area constitutes permission only, and does not provide
for a positive clearance. Therefore, risk caused by missile or rocket flight
in the ares is assumed by the aircraft commander and/or the agency operating
the gircraft.

After coordination has been effected and there is no potential cenflict, the
TCPOD will contain the statement "FLIGHT PLAN COORDINATED WITH MISSILE TEST
RANGE." This statement will serve to notify the appropriate Air Route
Traffic Control Center (ARTCC) of the Federal Aviation Administration (FAA)
that the flipht has permission to enter the warning area. This statement
should alse be contained in the Remarks section of the aircraft flight plamn
to confirm furcher chat the flight has permission to enter the warning area.

(i) The organization having operational control of alreraft
gxpected Lo penetrate warning area (other tham W-151, W-470, and W-497)
during an NHC requested mission will have the primary responsibilicy for
obtaining permission for their aircraft to enter the subject area. If
access to a warning ares is denied to an alrborme aircraft, CARCAH will
aggist in obtaining sccess. In the event there is a potential conflict,
coordination will be effected between CARCAH and NHC to adjust the require-
ments by either altering fix times, routes, or alternates to provide the
required margin of =safety.

(2) Dissemination of the Reconnaissance TCPOD. The TCPOD will be
made awvailable to all appropriate agencies that provide support Lo Or exer-—
cise control of missions. The CARCAH will be responsible for disseminating
the TCPOD by 1800Z on the day preceding the planned missions te the Depart-
ment of Defense, NHC, and FAA. The CARCAH will be advised immediately by
the appropriate agency of any changes in the status of missions scheduled
in the TCPOD; for example, delayved tskeoffs or zborts.

The ARTCC at Miami will notify appropriate ARTCCs of the TCPOD immedfiately
upon receipt.

b. Tropical Cvclone Plan of the Day (TCFOD)-—Eastern Pacific:

(1) Preparation: Plans for aircraft reconnaissance to meet requests
for data shall be prepared by the Troplcal Cyclone Reconnaissance Coordinator
{TCRC) in congsultarion with the EPHC-5F0. Plans for reconnaissance flights
will reflect the requirements as determined by EPHC with respect to flights
into tropical cyeclones. The EPHC will telephone requirements for reconnais-
sance flights to TCRC with confirmation by message over TELEX. The require-
ments will be provided TCRC as early as pessible each day, but not later than
2030Z for use in preparation of the TCPOD. The format for the TCPOD is
appended as Form 6 to this chapter. In preparation of the TCPOD, full
consideration will be piven to the following:
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(a) Same consideration as listed in paragraph 4.a.{l), (a) Q
through (e) of this chapter.

{b) The TCPOD will be prepared and disseminated daily from
June 1 through November 15. In the event no reconnaissance requirements
exist for a particular day, the TCPOD will merely contain a notation to
that effect,

(c] Flight plans for reconnaissance aircvaft flying in supporc
of EPHC, through coantrolled airspace, warning areas, etc., will be coordinated
by the service responsible for the aircraft involved through the agencies or
services controlling the airspace. Detailed procedures on flight planning,
clearance, and reporting will be outlined in appropriate local Operations
Order (OP-0Order) or Letter of Instruction (LDI).

c. fCentral Pacific--Reéquest for Beconnaissance. The CPHC-HNL will
coordinate, through a conference call with Tropical Cyclone Reconnaissance
Coordinator (TCRC) 9 WRWg, McClellan AFB, Calif., all reconnaissance require~
ments for tropical cyclones north of the Equator between longitude 140°W and
the 180th meridian. The deadline for requesting Cencral Pacific Reconnais-—
sance will be 1800Z of the preceding day. The TCRC will levy tropical cyclone
reconnalssance requirements on appropriate military units. BRequests for
aerial reconnaissance will be by message, but prior telephone coordination
is required to insure availabilicy of resources. TCRC telephone numbers are:
AUTOVON 633-5041 or 633-5045, Commercial Area Code 916,618-5041 or B843-5045.

d. Flight Patterns--Atlantic, Any additional operational and RFF
research flight patterns will be filed with FAA for information.

e. Flight Plans. The flight plans for hurricane reconnaissance flights
will be filed with FAA as scon as practicsble (at least 2 hours in advance
iz desirable) befors departure time. In the interest of standardization and
clarification when filing flight plans with FAA facilities, U.S. Bavy recon-
nalssance airveraft (TCPOD-assigned flights) will use the letters NAVH followed
by the last three digits of the bureau number of the aireraft. In no case
will more than seven digits appear in the call sign; for example, "NAVH7EG".
In the Arlantic, NHC will be included as an information addressee (KMIAYM).

£. Reconnaissance Flights--Atlantic:

(L) Flight Tracks. The U.5. Air Force will advise FAA of changes
in routine Gull flight tracks by forwarding planned changes as appropriate
Lo the following ARTCC's: Houston, Miami, Jacksonville, Washington, D.C.,
New York, Boston, and San Juan, allowing 30 days' notice before implementa-
tion of the changes.

(2) Flight-Level Changes. Gull flights will accept flight-level
changes when requested by FAA.

{3) Flight Levels. Only ARTCC-assigned flight levels will be flown.
Block altitudes to permit flight exactly at a standard pressure level will
not be requested,
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(4} Dropsondes. Dropsonde release will be coordinated with the
appropriate ARTCC at least 10 minutes before droptime,

5. Adrcraft Reconnaissance Communications.

a. Atlantiec:

(1) Appropriate Joint Army, Navy, Air Force Procedures (JANAP) and
Allied Communication Frocedures (ACP) will be used when centacting Air/Ground
(A/G) stations. All activities will comply with procedures outlined in
ACP 121 US Supp. 2 with respect to message headings, date-time groups, and
monitoring systems which are external to the message text in formatting
messages for transmission to applicable ground stations.

(2) U.3. Adr Force filights will use communications procedures as
shown in appendiz C of this chapter; U.5. Navy communications procedures
are shown In appendix D of this chapter.

(3) The A/G communications arrangements for RFF aircraft will be
the same as that for U.S. Navy aircraft as shown in appendix D of this chapter.
RFF sircraft may utilize U.S. Alr Force Aercnzutical Station facilities as
shown in appendix ¢ of this chapter when contact cannot be establisghed with
the U.5. Nawvy.

(4) When two or more reconnaissance aireraft are operating in the
storm center, the aircraft at lower flight level will make the dropsonde to
obtain the central pressure.

(5) When two or more recomnaissance aircraft are operating in the
storm area, volce communications between the alreraft will be established
and conducted on:

VHF frequency 123.05 MHz
UHF frequency 304.8 MH=z
HF fregquency 4701 LkH=z.

If initial contact fails on these freguencies, the following will be used to
establish communications:

UHF Guard frequency 243.0 MHz
VHF Guard frequency 121.5 MHz,

Prefix GULL will be used for contacting U.S. Air Force aircraft, Navy Weather
for U.S. Navy, and NOAA for RFF. As the aircraft approaches the storm area,

calls will be made on the hour and every 15 minutes thereafter until contact
is established.
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b. Eastern Pacific: :

- )

(1) Appropriate JANAP and ACP will be used when contacting A/G
stations. All activities will comply with procedures oputlined in ACP 121
US Supp. 2 with respect tc message headings, date-time groups, and numbering
systems which are external to the message text in formatting messages for
transmission te applicable ground stations.

(2) Adr Traffic Control (ATC) Communications. Normal ATC procedurés
will be followed. Should it be necessary to use sther A/G communications,
appropriate relay instructions will be included in the message.

(3) All hurricane aircraft reconnaissance reports received by the
Mather Monitor will be expeditiously transmitted to KAWUN for relay to NWS
clireuitry and distribution to the EPHC-SFO.

(4) Hurricane aireraft reconnaissance reports for areas west of
longitude 130°W. received by the Mather Monitor will be relayed expedi-
tiously toe CPHC-HNL if it appears that the storm system will be entering
CPHC's area of responsibility.

6. HNavy ATC Communications——Atlantic. The ATC A/G communications by U.S.
Navy aircraft operating within the San Juan, Houston, Miami, and New York
Flight Information Begions (FIR) areas of responsibility will be conducted
In accordance with the following priorities:

a. U.S. Navy Single Sideband (S5B) Stations--6723 kHz (primary),
4711 kHz (secondary).

b. U.5. Air Force Aercnautical Station.
¢. 6568 kHz (FAA).
d. ARINC (Aderonautical Radioc, Imc.).
7. D.5. Air Force ATC Communicatioms--Atlantie. U.5. Air Force aircraft

operating within the 5an Juan, Houston, Miami, and New York FIRs will conduct
ATC A/G communications with the following facilities in priority as listed:

a, U.S5. Air Force Aercnautical Stations--MacDill AFB, Fla.; Albrook AFE,
C.Z2.; and Loring AFBE, Maine.

b. FAA Stations--6568 kHz (Miami, New Orleans, La., New York, and
San Juan).

¢, U.5. Mavy 55B Stations--6723 kHz {primary}, 4711 kHz (secondary).

d. ARINC Stations as contained in current DOD Flight Information Publi-
cation Enroute-=-Supplement.
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8. Alr-Ground Communications with FAA Stations—Atlantic. If the primary
A/G communications ocutlined in appendixes C and D fail, recomnaissance air-
eraft may transmit their hurricane data in plain language by voice to WBR
(Miami), WSY (Mew York), MSY (New Orleans), or WEW (San Juan) in that order
of priority. Such messages should be addressed to EMIAYM. The appropriate
FAA stations will relay the data to NHC.

9. Aerial Reconnalssance Weather Encoding and Reporting:

a. Atlantie and Eastern Pacific:

(1) A uniform system of identification and contimuity of weather and
hurricane reconnaissance reports will be followed. Meteorological reports
from reconnaissance flights will be coded and transmitted in reconnaissance
code (RECCO). RECCO reports will be sent at least hourly until the aircraft
ig within 200-nautical-mile radius of the center of the sterm. Then reports
will be sent at least every 30 minutes.

{a) U.5. Air Force will follow RECCO and dropsonde encoding
procedures as outlined in AWSM 105-1 and SWEWGM 105-1, Vel. I.

(b) U.5. Havy will follow RECCD and drepsonde encoding procedures
as outlined in WEN & INST. 3710.5B when transmitted over wvoice communications.
The Data Acquisition and Logging System (DALS) will be employed as a primary
U.5. Kavy means of providing meteorclogical, oceanographic, and operational
position reports. FWC Norfolk will monitor these reports for acecuracy, con-
tent, and format. Ocesncgraphic data will be coded in accordance with Actlantic
Fleet instructions as required by Fleet Weather Central (FWC) Worfolk, Va.

{c) NOAA/RFF will follow RECCO and dropsonde encoding procedures
as outlined on WB Form 611-6 and World Meteorclogical Organization (WMO)
guidelines.

(2) The following is & description of the minimum RECCO report content
that is desirable.

{2) Include all mandatory groups {first & groups of the RECCO
code) plus optional groups 4ddff, and/or 5DFSDy, and 99999 GGggi ddfff
TTT4T4w mjHHH as shown in appendix A4 of this chapter.

{(b) Plain language will be appended to include a brief descrip-
tion of significant or unusual features observed since the last observation,
including radar patterns indicative of organization. Any evidence of
tornadoes, water spouts, or funnel c¢louds within 200 nautical miles of land
should also be reported in this manner.

{c) Supplementary hurricane reconnaissance data taken along the
peripheral legs will be appended to the routine reports.
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(d) For suitably equipped aircraft, the sea-surface temperature
(8ST) will be reported in degrees and tenths Celsius following the mandatory iiii
RECCO groups and optional groups aa shown in appendix A.

(e} Following the last group of the RECCO report, the coded
latitude and longitude groups, flight level wind group and/or surface wind
groups will be repeated,

(f) 1If differences arise between the coding procedures (recon
only) of differing apencies, CARCAH will attempt to alleviate the problem
in accordance with the needs of NHC.

(3) Vortex Data: All observed vortex or center fix information will
be included in the Detailed Center/Vortex Data Message (Form 2 of this
chapter). A plain-text message (Form | of this chapter) will be sent on all
fixes of the center or vortex for each flight. This message will be trans-
mitted as soon as possible in the interest of reducing time delay for
delivery to NHC. All radar fix reports will be made in plain text (Form 3
of this chapter). The method of obtaining the location of the vortex should
always be included In center position reports from reconnaissance aircraft.

The vortex should be located according to the following priority:

{a) Pressure wvortex. This is obtained by proper flight patterns
to locate the positlon of the lowest surface pressure.

(b) Wind wvortex. If practical, this is to be used to obtain
accurate cbservations of spot winds.

{¢) Cloud wortex. This is cbtained within the eye by visual
and/or radar observations.

{d)} Radar eye. UThis is obtained by coverage of the storm from
outside the eye.

All aircraft center or vortex fixes will be reported in degrees and minuces.

(4) Vortex Profile Data. Penetration and collection of vartex data
will normally start at 700 millibars (10,000 ft) and at a radius of BO nauti-
cal miles from the center as indicated by aircraft radar. Patterns will be
flown and data collected as indicated in appendix A to this chapter.

The storm vortex profile data te be collected are:

(a) Central Pressure. When reconnaissance aircraft have
entered the eye, central pressure should be obtained by dropsonde observations
at the centey while height observations should be obtained at and in close
proximity to the center, preferably at 700 millibare (10,000 ft), so that the
central pressure at the surface may be accurately calculated. As a minimum,
these data should be obtained at 6-hour intervals whenever a storm {tropical
cyclone) is within 30 hours of landfall.
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(b) Wind Profile, The flight-level wind speed profile should
be obtained from BO-mautical-mile radius te the center at the deslgnated
fFlight-pattern altitude. The maximum radial distance from the center of the
63—, 50-, and 30-knot values should be chserved in each guadrant. Surface
wind speed profile, when observed, should be included in the Remarks section
of the Supplementary Vortex Data[Message (Form 4 of this chapter).

{c) Maximum D-Value Profile. During the transit of all
guadrants, the D-value (in fr) radial profile will be reported at the center
and at the 15-, 30-, 45—, and 80-nautical-mile radius From the center.

(d) Temperature and Dew-Point Profile. During the transit of
all quadrants, a temperature and dew-point profile will be made at the center
and at the 15-, 30-, 45-, and 80-nautical-mile radius from the center.

(e) Height of Eye Wall. The height of the eye wall will be
reported by guadrant.

(f) Precipitation. The character and extent of precipitation

will be reported at the 15-, 30-, 45-, and 80-nautical-mile radius positions
in a1l guadrants.

These data will be transmitted in the Supplementary Vortex Data Message
(Form 4 of this chapter).

{5) Voertex Peripheral Data. After the vartex fix, the reconnaissance
aircraft will proceed aleng the prescribed flight pattern at 1,500 feet,
except that Flight Pattern C will be at either 1,500 or 27,000 feet to callect
data for operational forecasts. Observations will be made at each alphabartic
point on the tracks. (See appendix A of this chapter.) Three or four
intermediate observations will be made at equidistant interwvals (60 to 30
n.mi.) aleng each leg of the track. Because the length of these legs is
flexible, the intermediate cbservation points should be determined before
departure on esach leg. The data to be collected are: wind, temperature, dew
point, D-value or sea level pressure, and sea-surface temperature. The data
will be transmitted as soon as practicable after each standard observation
point in standard RECCO (see Form 5 of this chapter) or complete DALS scan.

(6) Inflight Summary. & summary of the pertinent meteocrglogical
data observed is required and should be transmicted inflight whenever suf-
ficient data for a vortex message cannot bé collected. The teason for the
nonavailability of the vortex data message should be inecluded. This report
will alsc contain all significant additional infeormation nmot previously
transmitted in RECCO reports on detalled center data and will be transmitted
a5 soon as feasible.

{7) Migsion Identifier. Each reconnaissance report will include
the mission identifier. The identifier will be a part and constitute the
vpening text of each message. Regular weather and hurricane receonnaissance
missions will include the agency indicater--AIR FORCE GULL fer U.S5. Adr Force
(USAF), NAVY for U.5. Navy (USH), and NCOAA for NOAA/RFF--followed by the
numerical mission number for a particular storm (1, 2, ete.), the storm/track/
investigative name (such as BETSY, INDIA, or INVEST), and the numerical
sequence of the report during the flight (l--end of flight).
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EXAMPLES : - |

Firast named tropical cyclone, first mission by USAF, first reporc--
AIR FORCE GULL 1 ANN 1.

First named tropical cyclone, first mission by USH, fifth report—-
NAVY 1 ANW 5.

Firgt named tropical cyclone, second mission by USAF, tenth report—
ATR FORCE GULL 2 ANN 10.

Second named troupical ecyclome, first mission by USN, third report--
NAVY 1 BETSY 3.

Second named tropical cyclone, first mission by NOAA/RFF, sixth repert—-
NOAA 1 BETSY 6.

First investigative mission by USAF, second report--
ATR FORCE GULL 1 INVEST 2.

Third investigative mission by USN, third report—-
NAVY 3 INVEST 3.

(a) For investigative/special flights, the numerical mission
number will start with 1 for each agency at the beginning of the hurricane
season and will continue consecutively within the agency throughout the
S2ason.

(b) CARCAH is responsible for assigning mission identifiers on
all flights requested and/or diverted by NHC. The mission identifiers will
be assigned or confirmed in the TCPOD,

(8) Observation Numbering and Content:

(a) The first weather message will be an out/departure message
and will include departure station (ICAO--International Civil Aviation
Organization——-four—letter designator), time of departure, and estimated time
of arrival (ETA) for the coordinates or storm.

EXAMPLES :

ATR FORCE GULL 10 INVEST 1
DPTD MJBQ AT 10/2100Z ETA 31.5N 75.0W AT 11/0000Z.

NAVY &4 ANN 1
DFTD ENIP AT 17/1430Z ETA ANN AT 17/1800Z.

AIR FORCE GULL 27 INVEST 1
DPTD HOTEL TRACK AT 05/1438Z ETA 12.5N 45.0W AT 05/1615Z.

NOAK Coral Gablss Cbrary )
Gables Ona Tower 34
1320 3auth Dizie Highway. Ropm 620
Comal Gables, Flonda 23146
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{b) All observations (such as departure, RECCO, center,
supplemental, and dropsonde)} Erom the first te the last will be numbered
sequentially. There is, however, one exception: When a standard synoptic-
crack missien is diverted to an NHC-requested investigative or storm mission,
the first observation from the diverted aireraft will be an out—departure
message piving time of diversion and cther required data as in the third
example above. This becomes observation 1 ¢f the newly assigned mission.

(¢} When an investigative flight becomes a named-storm flight,
the observation numbers will continue seguentially. However, on the first
observation under the storm name, a remark on the name change is appropriate
such as:

NAVY 1 ANWNN 9
97779 TEXI TEXT....v0a0v00000..0B5 1 THRU B BMTD AS NAVY 7 INVEST.

{d) The final weather message will be transmitted AFTER the
aircraft reaches the destination that terminates the mission. This will be
the last-numbered observation and will Include: where aircraft landed
(ICAD four-letter designator}, actual time of arrival (ATA}, number of
pbservations (includes BEQCO, ecenter data, first, last, but not drops or
oceanographic messages), number of dropsonde and oceanographic observations
transmitted, and the monitor station(s) that copied the cbservations.

EXAMPLES:

NAVY & BETSY 25
ARVD ENIP 19/1730Z 10 0OBS 3 DROPS 3 OCEANOS OBS 1-25 ENCU.

ATR FORCE GULL 33 INVEST 16
ARVD KCOF 15/2300Z 14 OBS 2 DROPS 1-1Q AND 14-16 KCHS OBS 11-13 KMCF.
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FORM 1 |

INITTAL TROPICAL CYCLONE CENTER/VORTEX REPORT

ATIER FORCE GULL

NAVY N CENTER/VORTEX LOCATED BY
RNOAL
AT DEGREES MINUTES NORTH DEGREES
MINUTES WEST AT - o __-ZULU
CENTRAL PRESSURE ME., FLGT LVL METERS. MAX WIND LEFT REAR
QUAD KTS. 700 MB HEIGHT __METERS.

*NOAA participates only in the Atlantic area.

1. The first center fix obtained on each flight will be dispatched
as rapidly as possible using Form 1.

2, This form is used in the Atlantic and Eastern Pacific areas,
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FORM 2

TETALLED CENTERSVOTEY DATA MEssAne AODEEESEE(HY
HIZ5TCH WNEEER TATE ECHEDIALFDT FIX. TIME
= r
ATRCRAFT COMUAKTER AEECEATT FIEER ARRYD
SIMULTARENSE FIX WITH OTFER | ISAKSULS5 10K TIME GROUNT STATLON
A THCRAFT RECEIFT TIHE
T oten 7 % £ ¥ |[PRECERESCEL T¥MEDIATE
REEAGST, JOAL T 3
AOUADECN CALL SICH HISSTON FIHEER CACLONE: STORM HAME WRE - HIMBER
A
| 1 B. SATE AND TIME OF FIX (Zula)
g HEG Hin H G LATITHGE VOHRTER/CERTER FIX (Segress/Mingtee) §Clecle 8 oe )
o) mEs  HEs  EoW T, LOSGETUDE VORFEXJCENTER F1& dDeprecs/Minures {Ciccle Eor W)
E. CENTER DETERMINED BYF:  (Enter spproproiage numbsch
E | 1 — Penetration T - Radar (lndicate alrcraly poalrles and wall
elemiil- dath, Lo Gue -5, EEWMARES}: 3 = Wlad: & — Proesute: 3 — Other,
FEX LEYEL:t 0O - Surfoee; L — 1500 Feepp 8 ~ 350 w27 - 700 BBy
5= 30000k & - ADO Mk 3 - 300 ME; 2 - 300 Miy % - Ocher. $Rades)
F . ¥ HHL E. Jii L ACETRALY (in manctcal miles)
(<] foa i) G, MINLHUH SEA-LEVEL PRESSURE {io millibaced, {looputed, wunlews
i = athngaten weatwl) .
H kil ® . HERIA [RIGHT AT STANMDARD LEVEL {willibarafostese):
1 K I. ESTIMATE OF MANIHI SEHSTATRED SUBFAGE WIS LB
J. REARTRG AHD MANGE FROH CERTES OF FARTREL
1 vy ] . [Geprees, ansties]l =iles). - o
i DEE E K. MAXTMUM FLIUHT LEVEL WINDS NEZR CENTER [(degress and knota).
L. BEAMLAG AND EANGE OF MAXTNGM OBSERVER FLIGHT ZEVEL MIKDE FROY
L =/ it SRHYFR ffevraps sad Hotioal Mol .
H . M. MAXIMUM FLIGNT LEVNL TEMPESATUHE USSLOK THE KYE - (degrues Colutus].
i) ul K. MANTYIT £1,ICHT- LEVEL TEMPERATURE OUTSI0E THE -EVE fdegroee Celndund.
& H Y H e ABSOLUTE ALTITUOE OUFS1I0ESIRSI0E EYR (utuc e N . —
1
v ¥in L I, CONFIRHATION aF FLE, Pesition (fegressfHinntss) g
Bate ang Tlee (Buln)
ol Hin H R T e S e S SN .
Q- EYE SWEn"IJH:l'EmTl\']NfEH..‘Elﬁ.. Tde eye abape api
E — @ircular; T3 — Goncemtric; E - Elidptical. Tramesit oclents-
tinn af Fajor axie fn sens of degoenn, fono, O1=0100 Lo 1%}
130 Lo 330, Tydnesie disserer ia gsdrleal mlles.
Exonples: U8 - Circulor eove § oilen in diapcteor.
EDRISTS — Ellipescnl eve, majnr axle (R0=2T0, length wf anise
ol 1% KL, Teageh of sloce axdu %Ml
COf—14 - Contontric ove, disseécer inner eve 0 MM, outér Bye 14 BMis
B :E. EYE THARACTER) Clomed Eell, Posrly Delflesd, Opew S¥, ecc.
. WEMARKZ [Stare sowvemcnc dota whould not be dnnladed dn rhis
ancriam, §
8
| ; = "
H i Hin . - [T. AIHCRAFT TRSITION IF RADAR FIX' (DegroeosMinuzend.
oy | Flis b |
TRETENCTICHS :  Make every affort to elimlnaie sshiguwus ur sielesdisg erstesacrs. Ude aothorized contractinne;
Traoeaic Ly ILight 1y that paction beginning with "Hoskdge Essdlng,"  Signdficant olmeds oboorved o sha
Vortex/Dentur sboubd Be reparied usder "Remarks™ oo fm se=arized in the wriccen Paet-Tllght Repart, Encer
YHIA" for loems char are poc svatlable.
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FORM 3

FORMAT TQ BE USED WHEN REPORTING RADAR CENTER
FROM QUTSIDE EYE APPENDED TO RECCD CODE

AIR FORCE GULL

HAVY 97779 11304 10189 68466 ——-——ete.,————- X
*NOAA

(RADAR EYE BY HOLE IN SEA RETURN) (Note 1) CNTRD (NEAR) (Note 2)

DEGREES MINUTES NORTH DEGREES MINUTES WEST X
(POSITIVE) (POSITIVE)
CNIR SELECTION (GOOD) (Note 3) X LOCATION (GOOD) (Note 4) X
(FAIR) (FAIR)
NAV (Note 5) ACCURATE WITHIN MI BY (LORAN)

(CELESTTIAL) (RADAR) (TACAN¥) (DOPPLER) (DEAD RECKONING)

(RADAR WEATHER REMARES) (NOTE 6)

*NOAA participates only in the Atlantie,
Fractical air Bavigation (Radio).

1. This form is used in the Atlantic and Eastern Pacific areas.
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FORM 3--CONTINUED

AMPLIFYING ROTES

a. "RADAR EYE" is obtained by coverage of the storm from outside the eve.

b. "HOLE IN SEA RETURN" is used only when the eye is detected in this
manner. Experience has shown that a well-organized tropical storm
or hurricane traveling at slow or moderate speeds in the open ocean
preésents a field of intense and widespread surface clutler or sea
return. The sea return is primarily wave-face reflection, but may
include hydrometeor reflection from airborne spray in Lhe higher
velocity wind areas. Depending upon the aircraft altitude, range
to the center, and antenna tile, the eye of the storm can usually
be revealed as a circular area of comparatively light or no sea
return. This is interpreted as a function of the circulation and
may vary slightly in position with the apparent center of the
precipitation pattern.

The word "AT" or "NEAR" will be used to indicate the overall reliahilicy
of the present solution of the center report problem; that is, the report
represents 4. gummation of the individual accuracies applicable to Identi-
fication and location solutions which may or may not ineclude aircraft
navigation. When all considerations indicate the ceénter target to he
significant, conservative, and its reported positien Lo be accurzte to
within 10 nautical miles, “AT" will be used, otherwise "NEAR."

YAT" will be used with "SELECTION POSITIVE," "LOCATION POSITIVE."
"AT" may be used with "SELECTION POSITIVE," "LOCATION GOoOD."

"AT" may be used with "SELECTION GOOD," "LOCATION POSITIVE."

"AT" ¢ould possibly be used with “SELECTION GOOD," "LOCATION GooD."

The reliability of the selection of & center target will be indicated in
three categories. In every case, interpretation of a storm center will
be based oa a continuous scope observation during which the aircraft
altitude, antenna tilt, and other principal factors have been duly
considered,
4. Selection "POSITIVE' will be used:

(1) For 211 cases where a "HOLE IN SEA RETURN" i1s reported.

(2) TFor persistent characteristic precipitation patterns detected

with an inner periphery comprising at least one-half cof a complete

¢ircle and the radius of curvature is 10 naucical miles or less.

b. Selection "GOOD" will be used for persistent characteristic precipi-
tation patterns composed of arcs, crescents, curved bands, or spirals
whose inner periphery comprises less than one-half of a complete

circle and/or the radius of curvature is greater than 10 nautical miles.
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c. GSelection "FAIR" will be used:

{1} For those cases where through aireraft probing or other means
the observer is confident that a given area involves a storm
center butl the precipitatien patterns on radar are weak, poorly
organized, or define such a large eye area that ceénter selection
with a l0-nautical-mile accuracy cannot be accomplished with
confidence.

{2) When the characteristic precipitation target lacks reasonable
persistence or loses continuity by evoluticon of its defining
elements,

{3} When continueus observation of the eye target is seriocusly
hampered by severe ground clutter interference, partial elec-
tronfe failure, or unuswally adverse maneuvering requirements.

An evaluation of the accuracy of the center target-location computation
will be indicated in one of three categories. When the radar scope
presentation Includes two or more usable terrain targers as well as the
storm center target, location of the latter can be accomplished accu-
rately and independently of the aircraft mavigation.

a. Location "POSITIVE" will be used:

{1) When a combination of three or more ranges and/or bearings from
terrain targets fall within a mutual tolerance of 4 nautical
miles.

{(2) When center target range and bearing from the aircraft are
plotted from a simultaneous ground-wave loran fix, and when
this position agrees with a radar line of pesition plotted

from a terrain target.

(3) With Omegs or similar type of sophisticated navigation equipment.

B. Location "GQOD'" will be used:
(1) When center target range and bearing from the aircraft are
plotted from & simultanecus ground-wave loran or three-star
celestial fix.

{2) When center target location is determined by radar range and
bearing data from a single terrain target.

c. Location "FAIR" will be used:
(1) When center target lines of position by radar from terrain

features fail to fall within & mutual tolerance of 10 nautical
miles.
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{2) When center target location is relatiwve to the aireraft position
determined by dead reckoning, substandard loran, or radie
direction=-finding.

Navigation accuracy will be reported only when it enters direectly into
the center target—location problem,

Description of radar precipitation targets includes items such as:
Character (stratiform or cumuliform), shape, intensity, location, extent,
and height of major cells in varicus regions.

Operational information.

Plain-language remarks should be used to the maximum when appropriate.

However, observers must pay particular attention to the avoidance of
any statement which might be construed to be of a forecast nature.
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FORM 4
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CHAPTER 4
FORM 6

TROPICAL CYCLONE PLAN OF THE DAY FORMAT--ATLANTIC AND EASTERN PACIFIC

FM: OL/G HQ AWS CARCAH/RUCLEFA CORAL GABLES FL®

ID: AIG B227 (VIA DIAL TWX TO HOMESTEAD AFE FL, TWX #EDE-ZdE—HISlJ*

GT 22117
7072

(AMENDMENT NO. TO THE)
TROPICAL CYCLONE
RECON POD FROM / Z O [ z FOLLOWS
mo/yr mo/yr
2.
(STORM NAME--TD #) (STORM NAME--TD #)
FIX TIMES / 2 A / Z
/ Z / z
CALL SIGN B.
ETD / Z G / Z
DEPARTURE POINT D.
ENROUTE ALTITUDE E.
STORM OR FCST PSW N W F. N W
DESTINATION G. e
FLIGHT PATTERN — H.
FCST MOVEMENT 17
SUCCEEDING DAY T
REMARKS E.

REMARKS: WARNING AREA CLEARANCES, ETC.

*For Eastern Pacific dissemination, see appendix F, paragraph 5 of this

chapter.
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CHAPTER 4
APPENDIX A
ATTACHENT 1

OPERATIONAL FLIGHT PATTERN A"

DIRECTION
OF MOTION

+,
I‘f

FLIGHT ALTITUDES
D -- 10,000 FEET

A --1,500 FEET
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CHAPTER 4
APPENDIX A

ATTACHENT 1a

OESERVATION DETATLS FQOR

OPERATIONAL FLIGHT PATTERN "A"

ALPHARETIC OBSERVATION
POINT DATA TRANSMIT ASAP APIER
A First 8 groups RECCO code. A
Center Center/vortex and dropsonde, Center (initizl center)--Dropsonde
may be appended to Point B Megsage,
B First 8 groups RECCO code. BE-—Detailed Center/Vortex Data
Message.
c First 8 groups RECCO code. g
Center Center/vortex and dropsonde. Center {initial center}--Dropsonde
may be appended to Point D Message.
D First & groups RECCO code. D--Add new Detmiled Center/Vortex
Data Messape if any significant
changes,
By 99999 GGpegi ddiff E--Data for Point E transmitted
TTT T 4w mjHHH 38T (see note 3}, first, then data for Dy, Dy, and
Dy Same as Dy, éxcept omit 99999, D in chroneleogical order, fol-
Dy Same as Dy, lowed by 85T for E, Dy, Dy, and
E First 8 groups RECCO code and Dy. See example below.
55T (see note 3).
Ey 99999 CGggi 4dfff F——Data for Point T transmitted
TIT;%4w miHHH S8T (see note 3). first, then dats for Ep, Ey, and
Eaq Same as El' exceptl omlt 99994, Ey in echronological crder, fol-
Eq Bame as Eg. lowed by 55T for F, Eysy Ep, and
F First 8 groups RECCO code and E3. See example below.
88T (see note 3).
VORTEX Vortex data, Supplementary Vortex Data Message
transmitted between Podnts T and A.
Fy 999499 GGgei ddiff A-=-Data for Point A transmirted
ITT4T4w mjHHH 55T (see note 3). first, then data for P+ Fay FS’
Fa Same as Fp, except omit 999599, and Fy in chronological order,
Fq Same as Fg. follewed by SST far A, Fiv Ea,
Fy Same a5 Fsu Fq, and ¥,. 3See example helow,
A First 8 groups RECCO code and
58T (see nore 3).
Center Center/vortex and dropsonde Center (initcfal center)—-Dropsonde
may be appended to Point B Message.
B First 8 groups RECCO code. B--Detailed Center/Vortex Data
Me L= S
VORTEX VORTEX data for last penetration) B

bl




(1}
(2)
(3)
(4)
(5}

CHAPTER 4
APPENDIX A

ATTACHYENT 1A--CONTINUED

EXAMPLE OF RECON MESSAGE TRANSMITTED AT POINT E:

Quxx® GGgei YOQLaLaLa(l) LoLoLeBf(1l) hhhdtda ddfff
TTTdtdw mjHHH 99999 GGggi(2) ddfff TTT3Tgw mjHHH
GGggi(3) ddfff TTT T,w mjHHH GOggi(4) ddfff TTT T w
mijHHH S8T(5) 287 265 270 280

Latitude and longitude of Point E.
Time at Point Dl.
Time at Point Dj.

Time at Point Dj.

Sea-Surface Temperature at: E Dy Do D4

SST | 28.7°C | 26.5°C | 27.0°C | 28.0°C

NOTES: (1) The track and altitude to observation Point A is unspecified
as Is the track home from the last ohservation point.

{2) The lengths of the vortex pattern legs (DE, EF, FA) may be

adjusted to permit the airecraft to return to Point A in time for a fix 6
hours after the first penetration. 3Because of this adjustment, the
supplemental observation points {Dl, Dy, EB’ Ey, etc.) will be selected
before departure on each leg. The points should be equidistant (approxi-
mately 60 n.mi. apart) on each leg.

{3) Sea-surface temperatures should be reported only when measured

at 1,500 feet or lower., Otherwise, slants should be reported.

(4) The Maximum Flight Level Wind in the outbound leg (right front

guadrant) will be appended to Point B Message.
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OPERATIONAL FLIGHT PATTERN "'B"
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CHAPTER 4
APPEIDIX A
ATTACHVMENT 24

OBSERVATION DETATLS FOR

OPERATIONAL FLIGHT PATTERN "B"

ALPHARETIC OBESERVATION TRANSMIT ASAP
POINT DATA AFTER
A First 8 groups RECCO code. A
Center Center/vortex and dropsonde. Center (initial center)—Dropsonde
may be appended to Point B Message.

B First 8 groups RECCO code. B=-Detailed Center/Vortex Data
Message.

VORTEX Vortex data, Supplementary Vortex Data
Message transmitted between
Pioints B and C.

By 99999 (GGgpi ddfff C--Data for Point € transmitted

TTTyTqw miHHH SST (see note 1)| First, then data for By, By, By,

By Same as B1, except omit 39999, and B, In chrcnnlogical order,

Ba Same as Bj. followed by SST for C, By, B,

By Same as Bj. Bg, and By. See example,

c Firsr & groups RECCO code appendix A, attachment la.

and S5T (see note 1).
NOTES: (1) HNotes 1 and 3 of appendix A, attachment la, Observation

Details For Operational Flight Pattern "A',are applicable te Pattern "BY.

(2)

Point € is 250 nautical miles from Point B. The four

Intermediate Points——B;, By, By, and By--are about 50 nautical miles apart.

(3

The Maximum Flight Level Wind on the outbound leg (right front

quadrant) will be appended to Point B Message.
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DIRECTION
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CHAPTER 4
APPENDIX A

ATTACH'ENT 3a

OBSERVATION DETAILS FOR

QPERATIONAL FLIGHT PATTERN “'C"

ALPHABETIC OBSERVATION TRANSMIT ASAP
POIRT DATS AFTER

A First 8 groups RECCO code, A

Center Center/vortex and dropsonde. Center (initial center)--Dropsonde
may be appended to Point B Message.

B First 8 groups RECCO code. BE--Detailed Center/Vortex Data Message.

G First 8 groups RECCO code. C

Center Center/vortex and dropscnde. Center (initial center)--Dropsonde.
New Detailed Center/Vortex Data
Message if any significant changes,

Cq 99999 GGged ddfff TTTLT w D—Data for Point D transmitted

miHHE and 557 (see notes 1
and 2.

first, then data for C; and Cp in
chronological order, followed by

Co Same as Oy, except omit §5T for D, Cy, and Cg. See
99999 (=zee note 3). example, appendix A, attachment 1a.
D First # groups RECCO cude
and 55T (see note 1}).
D4 99999 GGgei 4ddfER E--Data for Point E transmitted
- TITTgw mjHHH and SST (see first, then data for Dy, D, Dy,
note 1). and D, in chronolegical order,
Dy Same as Dy except omit 99959. followed by SST for E, Dy, D2, Dy,
Dy Same as Dj. and Dy. See oxample, appendix A,
Dy Same as D3. attachment la.
I First 8 groups RECCO code and
SST (see mote 1).
VORTEX Vortex data. Supplementary Vortex Data Message
transmitted between Point E and
Center.
Ey 99999 GGppi ddfff Center (initial center)=-Initial
TTT T w mjHHH and 55T (zee Center/Vortex Data Message transmitted
note 1). first, then data for Ey, E;, Eq,
Eq Same az Ep except omit 99999, and E; in chronological Dréer,
E3 Same as Es. followed by S5T for Eqy Ea, Ez,
E‘f+ Same as Eg. and Ey. BSee example appendix A,
attachment la.
Center Center/vortex and dropsonde. Detailed Center/Vortex Data Message
and dropsonde.
VORTEX Vortex data for last

penetration.

Center,

kg




CHAPTER 4
APPENDIX A
ATTACHYENT 3a--CONTINUED

NOTES: (1) MNotes 1 through 3 of appendix A, attachment la, Observation
Details for Operational Flight Pattern "A' are applicable to Pattern "C",

{2) Intermediate Points Cl and CE are between center and Point D,

{3) Flight altitude from C, for peripheral data is either 1,500 feet
for sea-surface temperature or 27,000 feet for equivalent potential tempera-
ture, but dependent upon flight safety and aircraft endurance. Because
equivalent potential temperature will not be computed onboard the aircrafe,
temperature, dew point, and pressure will be transmitted for each observation
point.

(4) If the flight altitude for peripheral data is 27,000 feet,
dropsende observations will be made at Points D and E. Approval of dropsonde
release will be requested from ARTCC concerned at least 10 minutes before the
drop point.

{5) Dropsonde releases in the eye do not require prior coordination
with ARTCC.

(6) The Maximum Flight Level Wind in the outbound leg (right front
quadrant) will be appended to Point B Message.
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OPERATIONAL FLIGHT PATTERN D-1

1,500 FT.

DIRECTION
OF
MOTION
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F1GURE 2

OPERATIONAL FLIGHT PATTERN D-2

1,500 FI.
D
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DIRECTION

"

300n, mi.

“1.500 FT.
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OPERATIONAL FLIGHT PATTERN D-3

1,500 FT. \

23
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OPERATIONAL FLIGHT PATTERN D-4

1,500 FT.

INVESTIGATIVE PLAN D-4

D
* DIRECTION OF MOTION

DE ‘lllLIIIIIIH[uImlaliﬂu"""""

B'| BE B3

5k



QBSERVATION DETAILS FOR

CHAPTER 4
APPENDIX A :
ATTACHTENT 4a

OPERATIONAL FLIGHT PATTERN "DV

ALPHABETIC! OBSERVATION TRANSMIT ASAP
POINT DATA AFTER
A First & groups RECCO code A
and 55T.

B Same as A. B

Canter Center, Center (Initial Center/Vortex Data
Message when espplicable].

By 59099 GGgei ddfff C——Data for Point € transmitted

TTTqTyw mjHHH 55T, First, then data for By, Bz, By, and
oy Same as By, except omit 99999 | B, dn chronological order, followed

g Same as By. by 85T for C, By, Ba, Ba; and By.

Eq Same as Ei. See example, appendix A, attachment

C First 8 groups REECCO code la.

and S5T.
Gy 99999 GCGgpi ddfff D-—Data [or Peint D transmitted firsc,
TTTdew mjHHH 857%. then data for ﬂl and C; in chrono—
Oy Same as C;, except omit 99999 logical order, followed by S5T for
] First 8 groups RECCO code D, €1, and Cy. Bee exawnple,
and SS8T. gppendix A, attachmentc 1z,
Dy 99999 GGpgi ddiff Center or Bg.--IF Center/Vortex Data
TITYT jw mjHEE 55T, Meggage applicable, send firat, then

Dy Same as Dy, except omit 99999 data for the intermediate points. TIf

D3 Same as Di. no Center/Vortex Data Message, send Dg

Dy same a8 D, data first, then data for Dy, Dy,

Dg or First & groups RECCO code Dy, and By in chrencleogical order,

Center and 53T or center data, followed by 581 for Ds, Dys Dy By,

if applicable. and Dy .

VORTEX Vortex data (If applicable). Supplementary Vortex Data Message
transmitrted ASAP afrter last
obzservacion,

NOTES: (1) Notes 1 through 3 of appendiz A, attachment la, Dbservation

Details for Operatiomal Flight Pattern "A'| are applicable to Pattern "D".

{2) Mo dropsondes because entire [light pattern will be f£lown

at 1,500 feet.

(3) If Leg B to € is along or parazllel to an easterly wave, this

leg should be flown parallel to the wave on either side.
(gasterly) should be reported in Remarks.

The side of wave

{4) The Maximum Flight Level Wind in the outbound leg will be

appended to Point C Message.
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ATTACHMENT 1

RESEARCH FLIGHT FACILITY FLIGHT PATTERN

PLAN V (VICTORY)

STAIRSTEP RESEARCH

)

|

€D

KEY TO FLIGHT PATTERN

= 21, 000
l 4 18,000"
= l 15,000°

I - 12,000"
| 5000
I_ I 6,500
3,000
- — 1,500’

"ATTERN

Preferred azimuth is through right front quadrant of the storm. Radial
distance, r, fram the eye is variable, i.e. 50 to 100 n.mi. Total pattern=

16r-n.mi.

el
S6

™S STORM TRACK

0 e
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ATTACHENT 2

RESEARCH FLIGHT FACILITY FLIGHT PATTERN

PLAN W (WHISKEY)

RESEARCH CLOVERLEAF
PLUS CIRCUMNAVIGATION

Both r, the leg of the triangle, and r*, the radius of the circie, are variable.
{rhas bean drawn for 60 n.mi. and ¢’ far 30 n.mi. Total pattern distance
=8r+ 6.28ry Preferred flight altitudes 1,500, 7,000, 13,000, 18,000 ft.

1.-‘.""'

~
~~ STORM
% TRACK

a7



CHAPTER 4
APPEIDIX B
ATTACHYENT 3

RESEARCH FLIGHT FACILITY FLIGHT PATTERN

PLAN X (X-RAY)
RESEARCH PATTERN
CLOVERLEAF

The distance r is variable and will be specified in the TCPOD. It will depend
on distance from base. storm size, etc., and may vary from 50 to 100 n.mi.

Total flight pattern=9r n.mi. Preferred flight altitudes, 1,500, 7,000,
13,000, 18,0001t,

TRACK
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RESEARCH FLIGHT FACILITY FLIGHT PATTERN

PLAN Y (YANKEE)
TRACER EXPERIMENT (SF)

Sampling Flight No, 1

REPEAT PATTERN(SHE)FOR MINIMUM DC-6 4.000 .
OF 5 HOURS ON STATION
To + 1:00

RELEASE PATTERN
C-130 1,000 FT.
TIME=T,

A
or FO
SC-‘?{
£
T STORM TRACK
Sampling Flight No. 2
DC-6 14,000 ;t.
L DIRECTION OF STORM
+ MOVEMENT
TQ + 100 T0n.mi T0n._m
1—?_ = = £
- = n-s_ < }

REPEAT PATTERN(3 FOR MINIMUM OF 5 HOURS
ON STATION AT 14,000 FT, FOR LAST PASS, CLIMB
TO MAXIMUM POSSIBLE ALTITUDE (~20,000 FT.)
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RESEARCH FLIGHT FACILITY FLIGHT PATTERN

PLAN Z (ZEBRA)
WIND SPEED MONITORING

ALTITUDE 5.000 FT.

FLY TO PQINTS 1-2-34
THEN:

REPEAT TRACK 4 TO 5
UNTIL END OF ON-
STATION TIME

60
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APPENDIX C

ATLANTIC

U.5. ATR FDRCE COMMUNICATIONS SUPPORT PLAN

FOR

U.5. ATR FORCE HURRICANE RECONMNAISSANCE

1. General. WC=130B=type aircraft of the 53d Weather Reconnaissance
Squadron (53 WRS) of the Air Weather Service (AWS) will operate from Ramey
AFB, P.R., during the hurricane season. BReconnaissance observations
initiated by these aircraft will be transmitted by voice by means of high
frequency single sideband (HF/S3SBE) radic through the U.S. Air Force Aero-
nautical Station complex to a weather moniter at Charleston AFB, 5.C. The
Charleston Weather Monitor will evaluate and edit the reports to insure
meteorological and techmical accuracy. The Monitor will relay these edited
reports to CARCAH who is collocated with NHC at the University of Miami,
Coral Gables, Fla., and to the Automated Digital Weather Switch (KAWH),
Carswell AFB, Tex., by means of teletypewriter Circuit GT 22117, for further
distribution over the military weather communications system as required.
The CARCAH will provide these reconnaissance reports te NHC for use in
developing advisories and warnings. The NHC will provide CARCAH with
teletypewriter tape and page copies of hurricane adviscries so that they can
be relayed over teletypewriter Circuit GT 22117 to KAWN for further dis-
tribution over the military weather communications system. Teletypewriter
Cireuit GT 22117 will alse be used to coordinate the TCPOD and other related
reconnaissance activities. A diagram of the USAF hurricane communications
network is included as attachment 1 to this appendix.

2. Adr/Ground (A/G) Communications.

a. Whenever possible, U.S. Alr Force hurricane reconnaissance aifreraft
will relay recomnnalssance reports, through the U.S5. Air Force Aeronautical
Stations at MaecDill, Albrook, or Loring AFEs. The specific Station contacted
will depend upon aircraft location and radio preopagation conditions. The
HF/55B frequencies to be used for initial contact with each Aeronautical
Station are listed in DOD Flight Information Publication Enroute——Supplement.
Subsequent to initial contact, the Aeronautical Station will assign a primary
and secondary frequency for use by hurricane reconnaissance aircraft during
each mission. Frequencies assigned may or may not be the same as frequencies
published in the Enroute Supplement for the contacted Stations. Whenever
possible, frequencies will be assigned to reduce interference and congesticn
from other high frequency air/ground (HF A/G) traffic. When specifically
requested by the aircrew and circuit conditions will permit, a direct wvoice-
phone patch between the aircraft and the Charleston Weather Monitor will be
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provided by the Aeronautical Statien.

The U.5. Air Force has authorized the

use of "Immediate" precedence for transmission of hurricane reconnaissance

reports.

Network (AUTOVON) access lines have been provided.
handling hurricane reconnaissance messages are listed below for each Station:

PREIMARY METHOD

Direct phone patch
between recon airecraft
and Charleston Weather
Monitor wvia AUTOVON.

Direct phone patch
between recon air-
craft and Charleston
Weather Monitor via
AUTOVON,

Direct phone pateh
between recon air—
craft and Charleston
Weather Monitor via
AUTOVON.

FIRST ALTERNATE

MACDILL
AFRONAUTICAL STATION

A/G operator copy
transmission from air-
craft; relay by voice

Ca Charleston via AUTOVON.

ALBROOK
AERONAUTICAL STATION

A/G operator copy from
aircraft; relay to
Charleston wvia AUTOVON
or other available
voilce cireuits.

LORTHNG
AERONAUTICAL STATION

A/G operator copy trans-
mission from aircrafe;
relay to Charleston wvia
AUTOVON,

To further facilitate such wvoice patching, direct Automatic Voice
Specific methods for

SECOND ALTERNATE

A/G operator copy frem
aircraftc; relay to
Charleston using com-
mercial long-distance
phone or direct tele-
typewriter Circuit

GT 22117, whichever is
faster.

4/G operator copy from
aircraft; pass to MaeDill
via AUTOVON for further
relay te Charleston by
most expeditious means.

A/G operator copy from
alreraft; relay to
Charleston using commer-
cizl long-distance phone.

b. The following is a typical seguence of actions required for passing
an observation message from the aircraft, through the MacDill Aeronautical

Station, to the receiving facility at Charleston AFB:

(1) MACDILL - THIS IS GULL ONE - ON FQUR SEVEN - OVER.

(Z) GULL ONE - MACDILL - GO AHEAD.

(3) MACDILL - GULL ONE - REQUEST IMMEDIATE PHONE PATCH TO CHARLESTON

WEATHER MONITOR - OVER,
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(4) GULL ONE - MACDILL - STAND BY.

(5) The A/G operator conditions his console for a ground subscriber
call, selects the line asscoeiated with the Station's AUTOVON line, and calls
the Charlesten addressee using the direct AUTOVON number. When the
Charleston party answers, the operator advises:

{6) THIS IS MACDILL - STAND BY FOR PHONE PATCI FROM GULL ONE - OVER.

(7) ROGER - STANDING BY,.

(8) The A/G operator then conditions his console for phone patch and
advises: the aircraft:

{(9) GULL ONE - THIS IS MACDILL - YQUR PATCH TO CHARLESTON IS
READY - GO AHEAD.

(10) CHARLESTON - THIS IS GULL ONE - MESSAGE FOLLOWS — BREAK BREAK -
AIR FORCE GULL ONE BETSY FOUR TEXT TEXT TEXT - OVER.

(11) GULL ONE - CHARLESTON - ROGER - OUT.
(12) GULL ONE - OQUT.
(13) The MacDill A/G operator then breaks the patch.

c. IF at item (11) above, Charleston has any guestion or comment on the
cbservation message, it will be resolved before discontinuation of the patch.
If, at item (3) above, phone pateh cannct be provided, the following sequence
of actions would be typical:

(1}, (2} and (3) See paragraph 2.b. above.

{4} GULL ONE - MACDILL - UNABLE TO PROVIDE PATCH AT THIS TIME - YOUR
SIGNAL IS KOT PATCH QUALITY — I CAN PROVIDE RELAY TO ADDRESSEE — OVER,

(5) MACDILL - GULL ONE - PASS TO CHARLESTON MONITOR - BREAK BREAK -
AIR FORCE GULL ONWE BETSY FOUR TEXT TEKXKT TEXT - OVER.

{6) MACDILL.
{7) The A/G operater then passes the copied message to the Charleston

Weather Monitor over AUTOVON, teletypewriter Circuit GT 22117, or commercial
telephone, as appropriate.
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3. Point-to-Point Teletypewriter Communications Capability. d .

d. Circuit GT 22117 (JQGAU 304) will be configured as shown in
attachment 1, appendix E of this chapter. The NHC will have a receive-only
reperforator on this Circuit to provide it with the hurricane reconnaissance
reports for further relay over the FAA weather notworks, The Chatrleston
Weather Moniter will act as network control station and meintain cirecuit
discipiine. Authorized uses of this Circuit are:

(1} Relay of aireraft hurricane traffic to CARCAH/NHC.
(2) Coordination of the TCPOD and other related matters.

(3} deronautical Stations (MacDill) ro pass reports received from
reconnaissance alrcraft to Charleston whenever they cannot be handled by
primary first alternate, or preferred second alternate (relephone) methods.

{4) Essential coordination between CARCAH and Alternate CARCAH
concerning transfer of responsibility and similar matters will be handled
aver this Clveuit,

(3} In the event responsibility is transferved from NHC te the
Alternate Natlonsl Hurricane Center (ALT NHC), MNational Weather Service,
Washington Hurricane Warning Office (HWQ), traffic received ar Charleston
by means of AUTOVON will be relaved to the Alternate CARCAH over this
Cirveult, The Alternate CARCAH will arrange for the relay of these data
to ALT NHC by the most expeditious means available. Civeuit GT 22117 to
Fleet Westher Facility (FWF) Suitland may be used for this purpose,

(6} Dissemination of Air Force Storm Reconnalssance Aireraft
"Departure" and "Arrival" messages from the 53d Weather Reconnaissance
Squadron (53 WRS) in the following format:

10 LTRSS

AA CR 4LF

00 URXX EMCs DTG
TEXT CR 4LF

NN

1Q LTERS.

(7) Coordination on hurricane matters by FWC Norfolk Alternate.

b. Teletypewriter Circuit GI 22117 (JQGAU 304) is installed at CARCAH
and will be used to trangmit hurricane advisories to KAWN at Carswell AFBE for
further distribution to military customers as required. NWWS, Southern
overlay eircuit, (GT 23488) at CARCAH and COMET IT at the Charleston Monitor
may be used as backup commmications for the relay of hurricane advisories,
warnlngs, and reconnaissance reports to KAWN for further diseribution to
military customers as required,
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4, Miscellaneous Communications Serwvices and Support.

a., Routine communications betwsen weather reconnaissance aircraft and
Aeronautical Stations for normal ATC services will be handled in accordance
with standard procedures. Where contact cannot be made with Aercnautical
Stations, ATC communications may be conducted in accordance with paragraph 7
of this chapter.

b. When U.S. Air Forece hurricane reconnaissance aircraft are unable to
communicate through Aeronautical Stations, contact will be made with the 5SB
radio facilities of FWC at Norfolk Naval Air Station (NAS) or the Naval Station,
Roosevelt Roads. Frequencies are listed in paragraph 2.a.(l) {b) and (c),
appendix D, of this chapter. U.S5. Air Force reconnaissance reports relayed
in this manner will be forwarded by the U.S. Navy to CARCAH/NHC by the most
expeditious means available. The 55B radic facility of FWC Norfolk has direct
phone-patch capability. The U.5. Air Force aircraft contacting this facility
will request a phone patch to the Charleston Weather Monitor, AUTOVON
number 630-1940.

¢. The U.§. Navy and NOAA Research Flight Facility (RFF) hurricane
aircraft are authorized to utilize the facilities of the U.5. Air Force
Aeronautical Stations for relay of hurricane reconnaissance reports. A
direct volce patch can be provided from these aircraft te FWC Norfolk by
requesting the MacDill, Albroock, or Loring Aeronautical Stations to contact
AUTOVON number 690-7750. In the event that the signal is not eof patch
quality, ground operator will copy message and relay to FUC Norfolk.

d. Messages for CARCAH should be addressed as follows: RUCLEFA/CARCAH

CORAL GABLES, FLA. They will then be relayed by commercial dial teletype-
writer by Homestead Air Force Base on dial TWX 305-271-2144.
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ATLANTIC U.S. NAVY COMMUNICATIONS PLAN

1. General. Weather Reconnaissance Squadron Four (VW-4), an element

of the Atlantic Fleet, will operate WP-3A aircraft from the NAS Jackson-
ville or alternate staging bases as required. The VW-4 provides
reconnalssance in support of Atlantic Fleet requirements and NHC as indicated
in the preceding chapters. RECCO reports are normally relaved by means of
the HF/SS5B circuit to FWC Norfelk. The FWC Norfalk will wvalidate or other—
wise coordinate reports with the alreraft, where possible, and will
expeditiously relay reports to NHC and other intended agencies as set forth
in this Plan. The NHC will provide FWC Norfolk with all hurricane warnings
and advisories. The following plan outlines the communications Resources and
Operations procedures for providing essantial A/G communications and the
subsequent relay of perishable reports. {See attachment 2 to this appendix.)

2. Besgurces.

a. Adr-to=Cround (A/G) Communications Circuits.

(1) Primary A/G Circuit: Joint Army, Navy, Adr Force Procedures
(JAMAP) 195 lists circuits authorized for use by primary A/G communications.
VW-4 aircraft will transmit aircraft reports, weather, and other pertinent
information while cenducting tropical cyclone reconnaissance missions to
FWC Norfolk (Ret Control), FWF Suitland, Md., and NAVSTA Roosevelt Roads as
follows:

(ay HF/SSE voice with alternate continuous wave {CW) s
1. ALPHA, 4701.5 kHz

. BRAVD, 9011.5 kH=z

|

3. CHARLIE, 13222.5 kHz
4. DELTA, 15082.5 kHz
5. ECHO, 23228.5 kHz

(b) HF/SSE voice, radioteletypewriter, and simultaneous
voice/radioteletypewriter for DALS transmission:

1. FOXTROT, 4708.5 kHz
2. GOLF, 8973.5 kHz
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3. HOTEL, 13232.5 kiz
4. INDIA, 15072.5 kiz
5. JULIET, 17980.5 kHz
6. KILO, 23201.5 kiz.
(c) HF/55B radioteletypewriter (RITY):
1. MIKE, 3096.5 kiz
+ NOVEMBER, 11192.5 kHz
OSCAR, 18010.5 kHz.

Note: 8SB-suppressed carrier frequencies located 1.5 kHz below indicated
frequency,

(2) Secondary A/G Circuit:

{a) U.S. Air Force Aeronautical Stations, using HF/S58%B voice
frequencies listed in latest DOD Flight Instruction Publication Enroute-—
Supplement, will provide secondary A/G communications. Recommended Stations
listed in order of preference:

1l. MaeDill Aeronasuticai Station
2. Loring Aeronautical Station
3. Albrook Aeronautical Station,

(3) Backup and Emergency A/G Circuits:

{a) The Alir Route Traffic Control Center (ARTCC) communications
of FAA may be used to relay reconnaissance reports when the primary and
gecondary means have failed.

1. FAA Stations --6568 kHz (Miami, San Juan, New York)

(b) Havy Universal Air-to-Ground (CW) Circuit--9035 kHz

(c) Emergency and Distress Fregquencies:
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FREQUENCY EMISSION USE

500.0 kH=z CW International Distress and Calling Frequency

2182.0 kH=z v International Distress and Calling Frequency

2678.0 kH= v Coast Guard Calling and Working Frequency

5680.0 kH=z v/CW International Search and Rescue (SAR) Con-
trol (Coast Guard)

5695.0 kHz v/cwW SAR Control (U.S. Navy)

8364.0 kHz CW International Lifebeat, Liferaft, and
Surviwal Craft Frequency

121.5 MH= v Emergency and Distress for Adrcraft and
Ships, SAR, and VHF/DF Primary

243.0 MH=z v Military Common Emergency, UHF

b. Point-to-Point (Surface) Relay

(1) The FWC Norfolk will use the following means of distributing
hurricane traffic:

{a} Automatic Digital Network (AUTODIN). This online,
encrypted, duplex teletypewriter ecircult will be utilized to distribute
warnings, intermediate position estimates, and Tropical Weather Summaries
to military addressees and to NWaval Communications Stations (NAVCOMMSTA) for
transmissicn on Atlantic Fleet broadcasts.

(b)) GT 22117 East Ceoast Reconnalssance Circuit. This Cirecuicr
will be the primary circuit for relaying of reconnaissance reports and
coordination of TCPOD. Refer to paragraph 3 of appendix C for details
concerning Circuit opoperation.

{c) DALS Ground Circuit, Direct-Line Teletypewriter. This
circuit consists of terminals at FWC Norfolk, Naval Weather Service Facility
(NWSF) Jacksonville, FWF Suitland, and WHC Miami. DALS information will be
collected and reformatted into RECCO code by FWC Norfolk and then transmitted
to NHC Miami at periodiec interwvals, not less frequently than once per hour.
This circuit will be an altermate circuit for relay of reconnaissance reports
received by FWC Nerfeolk in addition to DALS data. The NHC will be responsible
for entering these reports on Hurricane Circuit 23421, The NHC will use raw
DALS data provided over the DALS Ground Circuir to meet immediate and short-
time regquirements.

fd) COMET II. This U.5. Air Force cirecuit will be a backup
circuit for relaying reconnaissance reports received at FWC Norfolk by S5B.
Reports will be transmicted on COMET II only if GT 22117 Circuit is inoperative.
Telephone coordination between FWC Norfolk, CARCAH, and NHC should be effected
pricor to implementation of this method.

{e) GP 90656, Direct—-Line Telephone. This circuit connects
CARCAH, FWC Norfolk, VW-4, and NHC, This telephone Is utilized to coordinate
the TCPOD with CARCAH at WHC and to permit discussion of hurricane data with
WHC Miami.
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(£) FWC Morfolk, MWSTF Jacksonville, NAVSTA Roosevelt Roads, ﬂ I
and TWF Suitiand Recounaissance Circuit (85B), This Circuic is utilized for '
operational messages from and to VW-4 at Roosevelt Boads and for communications
with the hurricane reconnaissance aircraft. The FWC Norfolk will wse the
voice call sign "NORFOLK CONTEOL" for communicarions on this Circuit. U.S.
Kavy reconnaissance aircraft will use "NAVY WEATHER," followed by the last
three digits of the bureau number. Voice procedures and circult legs will be
as outlined in Allied Communication Preocedures——ACP 125. Hard copies will be
made of all operational and administrative messages.

3. DOperations.

a. Hurricane Reconnaigsance Reporprs.

{1} BEReports:

{a}) Data Acquisition and Logging System (DALS). To the maximum
extant possible, DALS will be emploved as the primary means of providing
metecrelogical , oceancgraphic, and epevational positien reports.

{b) Reconnaissance reports, when transmitted by wvelce, will be
gncodad in the curvently effeccive RECCO code in accordance with the National
Hurricane Operations Plan. At the end of gach RECCD messzge, the coded longi-
tude, latitude, flight level, and surface wind greups will be repeated for
confirmation,

{c) Ocesnographic data will be coded in accordance with
Atlantic Fleet instructions as required by FWC Norfolk.

{(d) Radar Reports may be trinsmitced in plain text.

{2) Communicariong Procedureg: In formatting messages for trans—
mission to ground stations, all activities shall use procedures outlined in
ACP 121 US Supp. 2 with respect to message headings, date-time groups, and
numbering systems external to the message text. Appropriate JANAP and ACP
will be used in contacting AfG stations.

{(3) Précedence.

MESSAGE FRECEDENCE

Conditieons less than Indicated below Prioxity (F)
BECCO reporting conditions of:
Surface wind 33 konots or greater — Immediate (0}

Seas 12 leet or greater - Immediate (0) L

Moderate or heavy precipitation Tmmediate (0)

Moderate or severe icing - Immediacte {9)
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MESSAGE PRECEDENCE
Moderate or severe turbulence - Immediate (0}
Significant changes in meteorological conditions
as determined by flight meteorological officer

(METRO) - Immediate (0)

(4) Classification. All meteorclogical and oceancgraphic reports
shall be unclassified.

(a) Primary Guard.

1. HNet Operation and Control:

a. This circuit will operate as a free net unless
otherwise directed by Net Control (FWC Norfolk) and will be the primary
circuit for passing reconnaissance data.

b. The FWC Norfolk shall act as the Primary Guard
ground-monitoring station.

¢. The FWF Suitland shall act as the secondary
{backup) ground-monitoring statilon.

d. The NWSF Jacksonville shall act as the tertiary
(backup)} ground-monitoring station.

e. The aircraft shall notify the ground-monitering
station before leaving the circuit, except in case of emergency,

f. The aircraft will give its call sign at the
beginning of sach transmission to facilitate High Frequency Direction
Finding (HFDF) identification. Each radio check shall contain one full
count if no other traffic is passed.

g. The aircraft and ground-monitoring station shall
return to the last frequency on which contact was made 1if, after a frequency
shift is made, no contact is made within 15 minutes,

h. The Net Control station or ground-monitoring
station will request a "Test Transmission" on another frequency to determine
if another cireuit (frequency) will provide better communications. For
example, upon the command "TEST CIRCUIT ALPHA" from the ground-monitoring
station, the aircraft shall shift to Circuit ALPHA, give three long counts,
and return to the circuit upen which the command was given.
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i. In-flight position reports, requests for
clearances, and other communications with ARTCC can be relayed on Primary
Guard only if nermal means of communicating with ARTCC have failed.

2., Radio Checks.

a. Periodic radio checks between Roosevelt Roads,
NWSF Jacksonville, and FWF Suitland will be initiated by FWC Norfolk or the
station exercising ground-monitoring responsibility. The periedicity of
these checks shall net exceesd 1 hour.

b. Radio checks will be initiated by the aircraft
before takeoff and at 30-minute intervals while airborne. Check times will
be on the hour and half hour.

£. An attempt will be made on the next lower frequency
if contact on a given frequency cannot be established within 15 minutes of
the designated time, If this 15-minute attempt on the lower frequency is
not successful, another attempt will be made on the next higher fregquency.
If, at this point, contact is not made, the aircraft shall return to the
primary frequency.

d. DALS transmissions with channels 00, 01, 02, and 03
functional will be considered as being valid radic checks.

3. Frequency Assignments:

3. Utilization of Frequencies. Frequencies assigned
in JANAP 195 { )} will be utilized as follows:

1) FWC Norfolk will guard circults as follows:
a) Primary: Circult CHARLIE (13222.5 kHz).
b) Secondary: Circuit ALPHA (4701.5 kHz).

c) DALS: Authorized frequencies according
to propagation conditions.

2) FWF Suitland will guard backup circuits as
follows:
a) Primary: Circuit CHARLIE (13222.5 kHz).
b) Secondary: Circuit ECHO (23228.5 kHz).

c) DALS: Authorized frequencies according to
propagation ¢onditions.
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3) TRoocsevelt Boads will guard backup circults as

follows:
a} Primary: Circuit CHARLIE (13222.5 kHz).
b) Secondary: Circult DELTA (15082.5 kHz).
4) Dther assigned frequencies may be uvtilized if
required.

NOTE: SSB-suppressed carrier frequencies located 1.5 kHz below indicated
frequency.

4., Transmission Mode:

a. Voice. A/G transmissions using frequencies ALPHA
through ECHO and LIMA will serve as means to transmit plain-language reports
other’ than DALS.

b. RTITY/DALS. Plain-language, RTTY, and DAL3 trans-
missions between the aircraft and ground-monitoring statioens are primary
communications modes. FWC Morfolk, NWSF Jacksonville, and FWF Suitland are
pquipped to receive and relay A/G RTTY, including DALS.

€. EW. Radiotelegraph communications shall be used
only when other communications modes fail to effect satisfactory contact.

5. Relay of Traffic:

a. The FWC Norfolk (Primary Guard station) will relay
reperts by means of:
1) AUTODIN to addressees indicated in aircraft
message.
2) HNHC (CARCAH) on East Coast Reconnaissance

Circuit (GT 22117) or DALS Ground Circuit.

b. The FWF Suitland (secondary station} will relay
reports by means of:
1) AUIODIN to addressees indicated in aircraft
mesSSage.
2) HNHC (CARCAH) on East Coast Reconnaissance

Circuit {GT 22117) or DALS Ground Circuit.

3} DALS report by DALS Ground Circuit te FWC
Horfolk.

¢. Roogsevelt Roads (backup station) will relay reports
by means of:

1) AUTODIN to addressees indicated in aircraft
message.,

2) Bamey AFB for further relay into the COMET
network.,
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(b) Secondary Guard.

1. A/G Voice U.3. Air Force Aercnautical Stations (HF/SSB):

&. If communications cannot be established by the
aircraft and maintained on the primary circuit, the A/C voice communications,
as outlined in the "Atlantic U.S, Air Force Communications Support Plan for
U.5. Alr Force Hurricane Reconnaissance," appendix C of this chapter, will
be used.

b. Reports not phone-patched directly through the
U.5. &dr Force A/G stations can be further relayed (delivered) by:

1) AUTOVON/other woice ecircuits.
2} BT 22117.
3) AUTODIN.

(c) Backup Guard.

1. MNavy Universal Air-to-Ground (CW) Circuic.

4. IF communications cannot be established and main-
tained on circuits as outlined above, the Navy Universal Air-to-Ground {CW)
Circuit will be utilized,

b. When communications cannot be established through
any of the above circuits, naval reconnaissance aircraft may contact any
U.5. Navy A/G station.

¢. When alternate ground stations must be contacted,
weather messages must be addressed with proper "Tange" instructions to ensure
that ground stations will be responsible for immediate relay of such messages
to FWF Suitland.

4. Miscellanecus Communications Services and Suppert.

a. AUTODIN messages for NHC Miami and/or CARCAH Coral Gables should be
addressed in the heading of the message as follows:

RUCLEFA/NHC/MIAMI
RUCLEFA/CARCAH CORAL GABLES, FLA.

Th
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DALS data is available from Navy aircrafc (100 w.p.m. HF/SSE BATT) for selected
parameters at 5-second intervals or for all 30 channels at F-gecond, l-minute,
S-minute, or l0-minute intervals in the following format:

Channel

ac
0L
02
03
4
03
06
07
08
09
10
11
iz
13
L4
15
16
17
18
19
20
21
22
23
24

25
26
27
28
28

NOTE: (1)

(2)
(3
(&)
(5)

43

(7}

(8)

Parameter

Dace

Time (Z)
Laritude/quadranc
Longicude

Absolute altitude
Pressure altitude
Ambient pressure
Ambient temperature
Dew point

FLT LVL wind directlon
FLT LVL wind speed
Sea-gsurface tempesrature
Sea=-level pressure
Surface wind (ddfff)
True alr speed
True heading
Ground speed
Drift angle
Tuture use for ''m"

1 EpHiNgHy

Lowest ¢loud

Second cleud laver
Third cloud laver
GMT time of last
Lat/Long DALS update
Havigation latitude
Navigation longitude
Reserved

Reserved
Bathythermograph

RBecorded dincrement

Mo, Day, Year
Hr., Min.; Sec.
Deg.,; Min., Quad.
Deg., Min.

I fest

il feet

0.1 millibar
0.012q;

¢

1 degree

1 knot

g.i7¢,

0.1 millibar
Tens of deg./whole krots
1 knot

1 degree

1 knot

1l degres

or wave PDSHGT or lce accretion
Weather (wwWBE.) wwW WMO Code/Bf,

= RECCO
RECCO Code

RECCO Code

RECCO Code

RECCO Code

Tens of seconds

Guad./]l minute
I minute

0.1%*F/10 feet

Channel 20 19999 = in clouds.

Channel 21

lowest cloud visible from aircraft.

Channel 22 = first layer above channel 21,

Channel 23

first layer above channel 22.

Input

M

b

R REE

==

Channels 09 and 10 are normally automatic input from fnmertial navi-
gation system and Doppler; however, manual input can be selected.
If the Flight Meteorologist determines (from separate instruments)
that channel will
be deleted and only the channel identifier will be transmitted,
Sea and swell conditiors, together with other significant data
cluding data for deleted channels, will be provided in plain

a specifie channel

language.

is providing

incorrect data,

Input — A = Adutomatic/M = Manual.
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This page displays examples of teletypewrlter copy as received from U.%.
Havy reconnaissance aircrafl,

Teletype display Explanation of data

a0 04051 QU=Date ID, O4=April, O5=the 5th, 1=1971

01 12345 Q1=Time ID, l2=Hour, 34=Min , 5=50 Sec

02 30143 02=Lat/Quad ID, 30=Deg, 14=Min, 3=North of Equater hetween
0® and 180° Long.

03 08141 03=Long ID, 081=Deg, 41=Min

04& 25140 O4=Absplute alcitude TD, 25140=25,140 Fr

05 24140 05=Pressure altitude 10, 24140=24, 140 Tt

06 D3781 Ob=ambient pressure ID, 03781=378.1 Mh

0F 92663 O7=&mbient temp ID, %9=Minus, 2663=26.5637C.

08 9271 08=Dew point ID, 9=Minus, 271=27.1°C.

09 252 09=FL wind direction ID, 2532=Wind from 2532 Deg

I 04n 10=FL wind speed ID, D46=46 ¥t

11 0103 li=5e¢a-surface temp 1D, O=FPositive, 1089=10.9°C,

12 10278 12=8¢a-level pressure ID, 10278=1027.8 Mk (99876 would =
987 .6 Mb)

13 14125 13=5urface wind ID, lé=from 140 Deg, 125=1:25 Kt

14 315 l4=True air speed ID, 315=315 Kt

15 103 15=True heading ID, 103=True heading of aircraft

16 350 lo=Ground speed ID, 350=fAcit ground speed 350 Kt

17 956 17=Drift angle ID; 9=Lefr drife, 5S6=4°drift (lefcr drifec
value taken from 60, O=vight delfc)

18 18=Future use

19 13845 19=Weather 1D, 13=Lightning, B=Past shower, &4=Mod Turb
in clouds inireq, 5=Chaotic shky

20 13438 20=Cloud amount ID, l=Indicator, 3=Three lavers,
=510 lowest, 3=4/10 second, 8=10/10 third

21 65A58 2i=Lowest cloud ID, 6=5C; S6=Base 6000 Fr, 58=Tops
8000 Ft

22 46567 22=Second cloud layer ID, 4=AS, 65=Basge 15,000 ft
67=Tops 17,000 Ft

24 18000 24=1D of time of channels 25 and 2§, 18=Hours, 00=Min,
0=Tens of sec,.

25 33047 25=1ID for Lat of channel 24 time, 3I=0uad - North of
Equator between 0% and 180°, 30=30°, 47=47 Min

26 GBE20 26=1ID for Long of chaunel 24 time, 088=88°, 20=20 Min

27 27=Reserved

28 28=Reogerved

g D15948 29=Bathythermograph ID, 01=10 Ft, 598=59.8°F.

HOTE: (1) ID--Tdentifier
FL--Flight level
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FWC NORFOLK HURRICANE COMMUNICATION SYSTEM
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U.5. AIR TFORCE COMMUNICATIONS SUPPORT PLAN
FOR
U.5. ATR FORCE EASTERN PACIFIC HURRICANE RECONNALSSANCE

1. General. Recennaissance observations initiated by U.5, Air Force alrerafc
will be transmitted by wvoice over high frequency single sideband (HF/558)
radio through the U.S. Air Forece Aeronautical Station complex to a weather
monitor at Mather AFE. The Mather Weather Mondrtor will ewaluate and edit the
reports to ensure metecrclegical and technical sccuracy. The Monitor will
then enter the reconnaissance reports on COMET IT for further relay to the
AWN and distribution on military and civil networks. The Eastern Pacific
Hurricane Center-%an Francisco (EPHC-3F0) will provide hurricane advispries

to Carswell Automated Digital Weather Switch via Suitland, Md.=-Carswell ADWS
Link for further distribution over the military weather communications system.
A diagram of the U.5. Air Force East Pacific Hurricane Communications System
iz included as arrachment 1 to appendix F of this chapter.

2. Adr/Ground (A/G) Communications.

2. Whenever possible, U.5. Adr Porce hurricane reconnaissance sircraft
will relay reporcs through the Aeronautical Stations at MeClellan AFB or
Albrook AFB,; in that order. The HF/SSE fregquenciez to be used are
listed in DOD Flight Information Publication Enroute——Supplement, When
specifically requested by the alvcrew and when circulit conditions will permit,
a direct voice~-phone patch betwsen the aircralt and the Weather Honlter at
Mather AFB will be provided by the Aevonautical Station. To facllitare such
woice-phone patching, a commercial phone has been installed at the MeClellan
Aeronautical Station and the Mather Weather Monitor. An "Immediate™
precedence is authorized [or the velce transmissicn of these reports. Specific
methods for handling Pacific hurricane recomnaissance messages are llsted
below for each statiom:

PRIMARY METHOD ALTERNATE METHOD

MOCLELLAN AERONAUTICAL STATTON:

Direct phone patch between A/G aperator copy
reconnaissance aircraft and transmission from aircraft; relay
Mather Weather Monitor toé Mather Weatrher Monitor owver
over commerclal telephone commercial telephone lines.
lines.
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ALBROCK AERONAUTICAL STATION

Direct phone patch between A&/G operator copy trans-
reconnaissance aircraft and mission from aireraft and
Mather Weather Monitor over pass to Mather via AUTOVON.

AUTOVON. Mather Monicor
phone number B28-7636. &
direct phone patch can also
be provided over AUTDVOR

ta the McClellan Aercnauti-
cal Station, extended to
Mather Weather Monitor over
local telephene circuits.

b, The following is a typical seguence of actions required for passing
an observation message from the aireraft, through the MeClellan Aercnautical
Station, and to the receiving facility at Mather Weather Monitor:

(1) MCCLELLAN — THIS IS LARK ONE - OF FOUR SEVEN — DVER.
(2) LARK ONE - MCCLELLAN - GO AMEAD.

(3) MCCLELLAN — LARK ONE - REQUEST IMMEDIATE PHONE PATCH TO
MATHER WEATHER MONITOR - OVER.

(4) LABRK ONE - MCCLELLAN — STAND BY .
{5) The A/G operator conditions his congole for .a ground subscriber
call and calls the Mather addressee using the commercial telephone line.
When the Mather party answers, the operator advises:
(6) THIS 1S MCCLELLAN - STAND BY FOR PHOME PATCH FROM LABRK ONE - OVER.
{7) ROGER — STANDING BY.

(8) The A/G operatoer then conditions his console for phone patch
and advises the aircrafr:

(9) LABK ONE - THIS I5 MCCLELLAN - YOUR PATCH TO MATHER MORITOR
IS READY - GO AHEAD,

(10) MATHER MONITOR - THIS IS LARK ONE - MESSAGE FOLLOWS — BREAK
BREAK - AIR FORCE LARK ONE AGATHA FOUR TEXT TEXT TEXT — OVER.

{11} LARK ONE - MATHER MONITOR - ROGER - OUT.
(12) LARK ONE - OUT.

(13) The McClellan A/G operator then breaks the patch.
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e. If, at Item (10) above, the Mather Weather Monitor has any question
or comment on the observation message, it will be resclved before discon-
tinuation of the patch., If, at Item (3) above, the phone patch cannot be
provided, the following sequence of actlons would be typical:

(1), (2}, and (3}. See paragraph Z.b. above,.

{4y LARK ONE - MCCLELLAN — UNABLE TO PROVIDE PATCH AT THIS TIME -
YOUR, SIGNAL IS NOT PATCH QUALITY — I CAN FROVIDE RELAY TO ADDRESSEE - OVER.

(5) MCCLELLAN — LARK ONE - PASS TO MATHER WEATHER MONI1TOR
BREAK BREAK - ATR FORCE LARK ONE AGATHA FOUR TEXT TEXT TEXT - OVER.

{(6) MCCLELLAN.

{73 The A/G operator then passes the copied message to the Mather
Weather Monitor over the commercizl telephone.

i, Telerypewriter Communications Cgpability and Commnunications Procedures.
East Pacific hurricane information will be exchanged in the following manner:

a. The Mather Weather Monitor will Introduce reconnaissance observations
inte COMET Il for further disseminacion through KAWN to military and civil
customers. The Carswell ADWS will make these observations avallable to the
MWS at Sufcland for distribution to the EPHC and requiring circults.

b. The EPHC will introduce hurricane advisories through civil circuits
and to the NWS, Suitland, for relay to the Carswell ADWS and subsequent
distribution to militcary customers.

¢, Existing TELEX terminals at EPHC-SFO and the 9 WEWg/CP at McClellan
AFB plus the installaticn of a TELEX terminal at the Mather Weather Monitor
will provide the dissemination of the TCPOD, including coordination and
related matters. This TELEX network will connect all interested west coast
parties and alsc provide a backup system to insurs dissemination of reports
and advisories to the appropriate milltary and civil communications systems.

4. Miscellanecus Communications Services and Support, Routine communications
hetween weather reconnalssance aircraft and U.S. Adr Force deronautical
Stations for normal air traffic contrel (ATC) services will be handled in
accordance with standard procedures.
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5. Dissemination of the Eastern Pacific Tropical Cyclone Plan of the Day

gTCPGD;. The daily TCPOD shall be disseminated via TELEX and/or AUTODIN
to the following addressees:

FM:
TO:

Info:

8 WRWG MCCLELLAN AFE CALIF
FLEWEACEN PEARL (AUTODIN)
EFHC SAN FRANCISCO (TELEX)

NAVWEASERVFAC SAN DIEGO (AUTODIN)
DET 7, 24 WSQ MATHER AFE CA (AUTODIN)
AWS SCOTT AFB IL/AD (AUTODIN)

AFGHC OFFUTT AFB MEE (AUTODIN)

CPHC HONOLULU (AUTODIN)
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USAF EAST PACIFIC HURRICANE COMMUNICATIONS SYSTEM

MC CLELLAN
AERG

ALEROCK
AERD

TTY —AF3142

MC CLELLAN
SWRWGICP

CPHE
HONGLLLLE

[ALT HWO)

MATHER
WEATHER
MONITGR

REDWOOD CITY
EFHCIWWS

l MILITARY

CAREWELL
ADWS

WK CIRCUITS\

SUITLAND
KWAF

‘IGI'JIL WK\

CIRCUITS

LEGEND

TELEX
COMM'L PHONE
SERVICE C&O

COMM'L
EFHCINE'!

TELEX
COMM'L
PHOME
COMET Il

TELEX
COMM'L

FHOME
AUTOVON

SERVICE
Ca&
ADWS LINE
CARSWELL

AUTOVON
AUTODIN
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CHAPTER 5

JOINT RADAR TROPICAL CYCLONE CBSERVING AND REPORTING PLAN

ATLANTIC

1. General. Radar obhservations of hurricaneg will be raken and reported
at radar stations of the Department of Defense and Natiomal Weather Service
in accordance with the plan and procedures described in the paragraphs which
follow. Radar stations of other cooperators will provide radar observations
of hurricanes on a voluntary basis in accordance with arrangements which
are in effect between them and the Natlional Weather Service.

2, Procedures for taking radar observations of hurricanes will be those
given in the Weather Radar Manual (WBAN). Stations which de not normally
transmit hourly radar weather observations will begin to transmit hurricane
chservations in accordance with paragraph 5, whenever they first observe a
tropical cyclone-associated radar echo featurs {for example, the precursor
squall line, leading spiral band, etc.). Stations will continue to transmit
such hurricane observations until tropical cyclone-associated echo features
are no longer visible. Stations which do normally transmit hourly radar
weather observations will simply include tropical cyclone features in routine
transmissions and will increase their observation and transmission frequency
from an hourly to a half-hourly basis, in accordance with pavagraph 3, for
as long as tropical cyclone-associlated echo features are obsarved.

3. Participants. Participating radar stations are listed below. If
radar observations are needed from participating Aerospace Defense Command's
{ADC) Radar Squadrons and/or Aircraft Control and Warning (AC&W) sites and
Federal Aviarion Administration (FAA) Air Route Traffic Control Centers
(ARTCC), the MNational Weather Service will furnish the necessary weather
radar operators for the purpose of making and transmitting these observations.
{See paragraphs 6 and 7 below.)

4, MNational Weather Service

Radar Latitude Longitude
Apalachicola, Fla. WSR-57 297447 N, 84759 W.
Atlantic City, N.J. WSR-57 39°27" M. 74%34" W.
Brownsville, Tex. WSR-57 257551 W, 97%26" W.
Brunswick, Maine WSR-57 43753 W, 69°56" W.
Cape Hatteras, N.C. WSR-57M 35°16' N. 75%°33" W.
Charleston, 5.C. WSR-57 32°54" °N, BO70Z2' W.
Chatham, Mass. WER=-57 41°41' N, 69°58" W.
Daytona Beach, Fla, WSR-57 29°11' w. 81°03" W.
Galveston, Tex. WER-57 29°18' W. 04%48" W.
Jackson, Miss. WSR-5TM v BHEE 2 §0%13! W.
Key West, Fla. WSR-57 24°337 W, B1%45" W.
Lake Charles, La. WSR-37M 30°07' W, 93°13' W.
Miami, Fla, WSE-57M 25743 W. 80717 W.
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New York, N.Y.
Patuxent, Md.
®#%*Pensacola, Fla.
San Juan, P.R.

Slidell, La.
Tampa, Fla.
Victoria, Tex.
Waycross, Ga.
Wilmingren, N.C.

b. Department cof Defense

Andrews AFE, Md.
Barksdale AFE, La.
Beaufort MCAS, 5.C.
Cape Kennedy AFS, Fla.
Cherry Point MCAS, ¥.C.
Corpus Christi NAS, Tex.
Eglin AFB, Fla,
Homestead AFE, Fla.
Jacksonwville NAS, Fla.
Keesler AFE, Miss.
Lakehurse NAS, N.J.
MacDill AFE, Fla.
Maxwell ATR, Ala.
McGuire AFH, N.J.

NAS Bermuda

New Orleans HNAS, La.
Norfaolk FWC, Va.

Otis ATE, Mass.

Pope AFB, N.C.

Ramey AFE, P.R.
Randolph AFB, Tex.
Robing AFBE, Ga.

Seymour Johnson AFE, N.C.
Sudbury, Mass,

Westover AFB, Mass,

*FAA-U.S. Navy joint-use radar.
*#*NWS to assume operations 6/30/73.

BE

Badar

WSR-57
WSR-57
FPS-41
FP3=-b7*
WSR-57
WSR-57
WE=100-5
WER-57M
WSR-57

Badar

FP5=77
FPES-77
FP5=41
FP5=-77
FP5-81
FES5-81
FP5=77
FF5-77
FP5-68
FF5-77
FP5-81
CP5=9
CP5-9
FES=77
CP5-9
FP5-81
FP5-81
FPS5-77
CP5-9
Fps-77
FPE=77
FPS~77
FPS-77
CPs=0
and
FP5-68
FES=177

Latitude Longitude
40°46 "X, 73°59"W, d
38°17'H, T6°23"W.
30°21'W. 87°19'w.
18%16'N, 63°46'W.,
I0°19'y. B9%40"W.
27°58'N. B2°31'wW.
28751 'H. 96°55'W.
31°15'H. 82924'W,
I4%17'N. 77°55'y,
Latitude Longitude
349" N, 76°51" W.
32930 M. 93%41" W.
j2esat §. BO%AL" W.
28728 N. B0°33" W.
34°547 N, 76°53" W.
2742 H. g7%16" W.
30°28" W, B6°31" W.
257257 H. 80%24" W.
30714 N. 51941" w.
024" N, BB°55' W.
AQCO2Y M. 74°20" W,
27951 H. B2930" W.
2RI N. 8621 W.
40°01" H. 74435 W.
F2e221 |, L&A1 WL
29°50" H. 90°01" W.
3I6°56" W. 76%18" W.
£1°359"' . 7031 W.
35°11" M. 79°01" W.
18°30" N. 67°08' W.
28°32" M. 98°17" W.
32°38" W, B83°36" W.
35207 N, 77°58" WM.
42025 W, 71°29' W.
42°12' H. 83%36' W.
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e ADC Sites

f1) 20 NORAD Region Control Center (20th NRCC)

Latitude Longitude
632 Hadar Sq., Roancke Rapids AF5, N.C. 367277 ‘N. 779447 W,
** 645 Radar Sq., Patrick AFB, Fla. 28913 N. BD"36" W.
*# 660 Radar Sq., MacDill AFB, Fla. 27950 M. 82928 W.
** 78 Radar Sq., Tyndall AFB, Fla. 30°05' W. B5°37' W.
=# 579 Radar 5q., Jacksonville AF5, Fla, 36°13 N 81741 W.
701 Radar Sq., Ft. Fischer AFS, N.C. 33758 H. FTes W
702 Radar S5q., Hunter AAF, Ga. 32701 M. 81°10" W.
770 Radar 5q., Fr. George G. Meade
RST, Md. 39°07" M. THT447 W,
*##771 Radar S5q., Cape Charles AFS, Va, 3708 W. 75°57"' W.
** 797 Radar S5g.; North Charleston AFS, 5.C. 32°54' N. BO®01Y W.
861 Radar Sq., Aiken AFS, 5.C. 33%39' NH. 81%41" W.

(2) 21 NORAD Region Control Center (21lsc NRCC)

**H4H Radar Sg., Benton AFS, Pa. 41721 M, 76%18' W.
** #5356 Radar Sg., Saratoga Springs AFS,
W.Y. A370L' W. 73 bl o e
762 Radar 5g., North Truro AFS, Mass. 42°02" N, 70°03" W.
772 RBadar 5q., Gibbsboro, KJ. 40700 H. 74°30" W,
773 Radar Sg., Montauk AFS, N.Y. 41°04" N, 71E52" W.
** 907 Radar Sg., Bucks Harbor AFS, Maine 44°38" N, 67°24" W.
**Remoted in the FAA ARTCC: see paragraph 7.
¢. Cooperating Sites
Bay St. louis, Miss. {NASA) CPS-9 342" H. 82°07" W.
Cambridge, Mass. CP5-9 427427 N. 71°06" W.
{Massachusetts Inscicute and
of Technology) M-213
College Station, Tex. CPs-9 30%37T H, 95%21" W.
{Texas A. & M. Univ.)
Coral Gables, Fla. 5P-1M 25°43" N, BOS17' W.
{University of Miami) and
CP5-6B
#Wallops Station, Va. {NASA) MPE-19 37°50" H. 759291 W,
Sps-12 377567 H. T5028T W,
FPs=16 37°50" H. 75%29" W,
FPQ=-0 37952 N. Fib g i LA

#Radar used depends upon the location of the hurricane; the one
in use will be properly identified.
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4. Procedures to be Used When Radar Units are Collocated (Within

25 Miles).

a. When the Natlonal Weather Service and Department of Defense radar
stations are collocated (within 25 miles), the WSE=57 radars of the National
Weather Service will be the primary source for reports of storm and stomm
eye characteristics. The Department of Defense radar units will provide
backup service in case the WSRE-57 radar fails,

b. When radar units less powerful than the WSR-57 are collcocated with
an ADC radar unit or other more powerful units, the ADC unit will be the
primary source for reports of storm and storm eye characteristics providing
it is manned by a competent weather radar operator. The less powerful units
will provide backup or coordination service.

¢. HNormally, only the hurricane radar reports from the primary
source, as defined ahkove, will be transmitted. However, when significant
phenomena are detected by any of the other collocated radars but not by the
primary source, such phenotena should be reported.

d. Consultation between all radar sites will be by telephone.

5. Communicarigns. Hurricane observations must be transmitted in a
manner to a&ssure receipt at the National Hurricane Center (NHC) with the
least possible delay. In essence, communications procedures are directad
toward getting hurricane radar data onto Radar Report and Warning Coordination
(RAWARC) Circuit 23421 or teletypewriter (T/T) Circuit 7072, with a minimum
number of relays, as quickly as possible. The Department of Defense stations
not having transmission capability on Circuits 23421 or 7072 may use COMET II
as an alternate means. When commercial telephone is used to pass hurricane
observations to the Weather Service Office (WS0), the W50 will accept
"reverse charges" calls for this purpose. The following procedures will be
used in communicating hurricane radar observations:

a. From ADL Sites:

{1) Commercial celephone to the nearest WSO for entry on weather
teletypewricer circuits, or

(2) Hot line to the supporting base weather station for entry
on weather teletypewriter cirecudits,

b. From Other Air Force Stations: Radar Reports (RAREPS) and other
hurricane observation information received or ohserved will be transmitted
every one-half hour at HHLQ and HHD on RAWARC Cireuits 23420 or 23421 if
send-receive capability is available on either of these Circuits. If not,
hurricane observation information from those stations listed in paragraph 3.b.
above will be transmitted by COMET II as an alternate.

c. From W50s: The RAREPS and other hurricane chservation informacion
received or observed will be transmitted over either RAWARC Circuit 23420 or
23421 every one-half hour at HHLO and H+40

50
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d. TFrom Navy Stations: The Navy stations having send-receive
drops on either RAWARC Circuits 23420 or 23521 or on T/T Circuit 7072 shall
transmit reports on one of these Circuits every one-half hour at HH(Q and
B840, 1If not, those stations having transmit capability on COMET IT will
transmit hurricane obserwvations by that circuit as an alternate means,

e. From the ARTCCs: Hurricane information will be telephoned to the
nearest WSO having a drop on either teletypewriter Circuits 23420, 23421,
or 7072,

f. Procedures for Detailing National Weather Service Radar Specialist to
ADC Sites to Make Hurricane Radar Observations.

a. 'The Director of the Natiomal Weather Service has been authorized to
send radar meteorologists to ADC radar sites on the Atlantic and gulf coasts
during periods when hurricanes threaten these regions for the purpose of
making and reporting hurricane radar cbservations. To¢ expedite the granting
of access to a site and to maintain proper security measures, the follewing
procedures will be used:

(1) The Mational Weather Service must notify the appropriate
coordinater by wire or telephone of the Intent to visit a site, HNetification
will nmormally be done by the responsible Regional Headquarters, but in case
this function cannot be so handled, the Emergency Warnings Branch, Silver
Spring, Md., will make the necessary arrangements. The cpordinator will
notify the site commander(s) concerned of the impending wvisit. This notifi-
cation will include name, security clearance, and date(z) of the visict,

{2y Staff weather offices of the North American Aiv Defense (NORAD)
Regional Control Centers (NRCC) indicated in paragraph 3.b. will act as
coordinators for these visits. Addresses and commercial telephone numbers
for these staff weather pffices are:

fa) 20th NRCC--Commander, Detachment 41, 12th Weather Squadron,
Ft. Lee AFS, Va. Telephone, area code 703, 732-0313,
Ext. 765. (For those sites from Maryland south.)

fb) 2lst NRCC--Commander, Detachment 27, 12th Weather Squadron,
Hancock Field, Syracuse, N.Y. Telephone, area cede 313,
458-5500, Ext. 620. (For those sites from Pennsylvania
narth.)

b. The NWational Weather Service persennel are authorized to use Govern-
ment quarters and messing facilities. They are authorized to visit site
operations to view and transmit radar weather observations from the PPI and
BHI scopes. Normal commercial telephone facilities will be used to transmit
hurricane informaticn to the nearest WSO location.

n. Due to the limited facilities at some sites, the National Weather
Service agrees that not more than twoe persons will visit a site at any
given time. Each visit will nermally be short, 1 or 2 days, but will depend
upon the progress of the hurricane under observation.
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d. The permission to visit and security status of the National
Weather Service persomnel listed in paragraph 6.e below must be on file at
the ADC radar sites listed in paragraph 3.b above. It will be the responsi-
bility of the Emergency Warnings Branch, Weather Analysis and Prediction
Division (WEAP), National Weather Service Headguarters in Silver Spring
to coordinate additions, changes, and/or deletions in this list with Head-—
gquarters, ADC, at least 2 weeks in advance of the effeccive date of the
change. The coordinating correspondence from the Mational Weather Service
Headquarters to ADC should refer to this document and paragraph and will
include the securlty clearance, effective date, and authority for che
clearance. Correspondence should be addressed as follows:

Hgq. ADC (DOW)
Ent AFE, Colo, 80912

After authorization, Hg. ADC (DOW) will notify the NRCC staff weather officers
and ADC radar sites of additions (or deletions) from the list of authorized
Naticnal Weather Service personnel.,

€. The following National Weather Service persomnel have SECRET
security clearances and are authorized by the ADC to visit ADC radar sites
listed in paragraph 3.b. above after compliance with paragraphs b.a.(1) and
(2) above. Positive identification must be presented to the ADC radar site
entry post before entry to the site will be granted. The purpose of these
visits is to make and transmit radar hurricane observations. These personnel
have also been authorized by the FAA to visit the ARTCCs listed in paragraph
7 for the same purpose:

SO0CIAL DuTY INVESTIGATIVE
HAME SECURITY NG. STATION AUTHORITY DATE
Baskerville, Robert W., Jr. 128-26-7982 WSO N.Y., N.¥Y. C5C%* 4-11-69
Benton, Davis 429-36-2305 WSO Galveston, Tex. C5C  8-04-60
Black, Dale A, 428-72-5368 WS5MO Centerville, Ala. Gso 6=24-63
Bowser, Carl 0., Jr. 188-24-0965 NWSH G50 4=14-R9
Capa, Rafhel A. 380-58-8863 WSO Lake Charles, La. C5C  3=-14-67
Conway, Charles L. 519-26-9457 NWSH C8C. 4-16-71
Crouch, Billy J. 419-36-5778 WSFO New Orleans, La. CSC  4-24-67
Dixon, Kenneth E. 224-42-8501 WSO Cincinnati, Ohio Cs5C  11-10-39
Dooley; J.P. 010-20-9621 WSMO Chatham, Maine C5C 8-18-61
Drybala, Francis J. 181-16-1786 NHC Miami, Fla. C8C  5-28-8B8
Filion, Joseph 037-24-1775 WS0 Wilmington, N.C. csc 8-08-62
Fisher, Robert E. 149-22-6695 W50 New York, N.Y. Cse 1-07-66
Flanders, Allen F. 030-18-3762 NWSH CSC 11-03-60
Foster, Harrie E., Jr. 016-14-8374 NSSFC Kansas City, Mo, OIS*%10-26-56
Fuertsch, Francis E. 362-2B-5667 WsSMO Albuguerque, N.Mex. CSC 12-10-6§
Gilbert, Stephen H. 033-28-7934 WSMO Chatham, Mass. 0I5  5-13-63
Gill, Rebert L. 253-54-6861 DATAC, SRH CSC  1-23-687
Gray, Elwood C. 245-60-5235 W50 Cape Hatteras, N.C. GSC  9-30-&5
Hadsock, James R., Jr. 248-36-0861 WSFO San Juan, P.R. €50 6-23-71
Hamilton, BRobert E. 312-32-7947 WSFO Cleveland, Ohio CEC 1-05-64
Harris, Gordon W. 357-22-3412 WSMO Brumswick, Maine 0IS 1-16-A3
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Hexter, Paul L., Jr.
Holmes, David W.
Johnson, Cyde C.
FKeener, Robert W.
Kuhn, Bonald E.
Lockhart, William D.
Logan, Wendell B.
Lopez, Moses
MeCaslin, Robert W,
Monroe, Harcld J., Jr.
0Oldmixon, Donald H.
Falmer, Cecil M.
Parrish, Samuel K.
Phipps, Carl L.
Pruett, Jeter A.
Eobkinzon, John M.
Sadowski, Alexander F.
Samet, Alvin M.
Sarnowskl, Edward
Schonberger, Abram
Schulz, Walter 4., Jr.
Sheffield, Richard K.
Smith, Robert L.
Stewart, Eldyn L.
Stringer, Beb J.
Warden, John D.

Wells, Fred E.
Williams, Milton L.
Wilk, Kenneth E.
Whitehead, Robert E.

SOCIAL

SECURITY NO.

012-30-6309
483-18-9671
263-T4-0122
232-34~-4596
227-48-7562
026-20-5632
020-12-5643
521-05-2583
445-20-9199
166-12-9223
462-24-1916
260-28-4398
265-26-5577
438~-36-7104
430-14-8660
233-46-1635
134-10-7603
263-34=6359
115-16-7316
536-07-77384
450-24-BBER
051-22-8591
465=-24-0810
707-01-6502
455=50=-7246
035-16-3063
509-18-7838
263-03-4826
340-22-0234
428-46-0702

®#CSC: Civil Service Commission
#%0I5: Office of Investigation and Security
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DUTY INVESTIGATIVE
STATION AUTHORITY DATE
MWSH €sc 10-27-539
HWEH CsC 9-20-60
W30 Daytona Beach, Fla. C€SC  &6-1Z2-60
Ws0 Atlantic City, N.J. C8C  4-11-68
WSO Wilmington, N.C. Cs5C  5=-07-69
WSHO Patuxent River, Md. CSC 1-25=71
W80 Amarillo, Tex. €s5C 12-19-68
WS0 Charleston, S.C. 018 7-29-69
WWSH CsC 5-26-70
WSMO Slidell, La. C5C B=14=51
RFC 51idell, La. Ccs5C 7=28=-60
W30 Brownsville, Tex. CSC  12-01-80
W50 Charleston, 5.C. €5C 11-25-60
DATAC, SEH CsC 3-17-61
WSFO Fr. Worth, Tex. C8C 10=-22Z-H4
WS0 Cincinnati, Chio C5C  4-10-68
NWSH CsC 8-06-359
NHC Miami, Fla. CEC 5-28-68
WSFO Buffalo, N.Y. CsC 9-16-63
WSO Atlantic Cicy, N.J. GCSC 11-15=60
WSF0 Jackson, Miss. CsC T=05=60
WSFD Buffalo, N.Y. €8C  5-17-b63
W50 Apalachicola, Fla. DIS -4-15-54
WSO Atlantic Ciey, N.J. €SC 10-08-6%3
DATAC, SEH csC  2-21-52
WSO Daytona Beach, Fla. CSC  &-17-60
KWsH CsC 10-23-39
W50 Tampa, Fla. Csc  7-20-&0
NSSL CSC 12-17-6Z
WS0 Apalachicela, Fla. OIS 7=21-60



CHAPTER 5

7. Procedures for Detailing Natiopnal Weather Service Radar Meteorologist
to the FAA's ARTCCs.

a. The Rational Weather Service has been authorized by FALA to send
Hational Weather Service radar metecrologists te ARTCCs during the hurricane
season. -These meteorologiscs will make, record, and transmit hurricane
radar observations as well as act as a focal peint to splicit and process
pllot reports from the hurricane areas.

b. Due to the limited facilities at ARTCCs, the National Weather
Service agreed that no more than two persons will visit a Center at any
given time. Each wisit will nermally be short, one or two days, but will
depend upon the progress of the hurricane under observation.

¢, Security clearances dre required by FAA of 4ll personnel visiting
ARTCCs.

{1} "The Mational Weather Service must notify the appropriate FAA
facility coordinator by wire of the intent of weather service personnel to
vigit such a faciliry. This may be done by telephone in an emergency. HNoti-
ficarion will normally be handled by the respensible Wational Weather Service
Regional Office or the Emergency Warnings Branch, Silver Spring, Md. This
notification will include the name of individuals, security clearance data,
social security account number, site te be visited, and inclusive date(s) of
visict.

{2) The permission to wisit, and security status of the National
Weather Service personnel listed in paragraph 6.e., Chapter 5, must be on
file at the Fah facilitiesz included in paragraph 7.e. It will he the respon-
gibility of the Emergency Warnings Branch, Weather Analysis and Prediction
Division (WXAP), National Weather Service Headquarters, Silver Spring, Md., to
coordinate additions, changes, andfor deletions in the list of their personnel
included in paragraph H.e. with the FAA regional Adir Transportation Security
Divisions 2 weeks in advance of effective date of change. Coordinating
correspondence should refer to this document and appropriate paragraph and
should include the following security clearance data: name, degree of
clearance to which access is authorized, basis for clearance, and effectcive
date.

{3) Positive identification must be presented for access to
Fih facilities.

{(4) Only those personnel who have been certified by wire and
whose names appear in paragraph f.e. of Chapter 5, as amended, will be
admitted to FAA facilities.

(3) The list of cleared personnel will be updated annually by
Mational Weather Service.

(6) Copies of this plan shall be forwarded to appropriatd ARTCCs
and FAA regional Alr Transportation Securicy Divisions.

d. The FAA Regional Investigation and Security Division will insure
that appropriate ARTCCs are properly briefed.
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e. The National Weather Service Regional Headguarters will keep
themselves advised of the radar site locations and be prepared to detail

radar meteorologists to ARTCCs if conditions warrant.

locations below are remoted to ARTCCs:

FAA--ARTCCS

Hew York ARTCC (Isldp, H.Y.)

Long Island MacArthur Afrporc
FEonkonkoma, L.T., N.Y. 11779

CoOM: 516=-737-3401

FTS: 8=316=737-3401

Washingtan ARTCC

Leesburg, Va. 22073

COM: 202-783-0745 %4201
F03-TT77-4400 =4201

FTS5: B-703-777=-4201

Boston ARTCC

Federal Aviation Administration
Alr Route Traffic Control Center
Northeastern Blwd. & Harris Rd.

Mashua, NWew Hampshire 03060

COM: B0O3-BBS-1171 =633

FI5: 8-603-889-7633

Miami ARTCC

7500 W.W. 538th 5t. and
Palmetto Expressvay
Miami, Fla. 33166

CoM: 303-635-7741
FTS: 8-305-634-5266

Jacksonville ARTCC

P.0., Box 98

Hilliard, Fla. 32046

COM: 904-845-3311 (Hilliard)
904-791-2581 (Jacksonwville)

FTS: 8-904-791-2581

Houston ARTCO

P.0. Bex 60308
Houston, Tex. 77060
CoM: T13-443-B535
FIS: B-713-990-3070

FAh RADAR SITES

MWew York, N.Y.
Trevose, Pa.
Benton, Pa.

Washington, D.C.
Bedfor, Va.
Benson, N.C.

Cape Charles, Va.

Boston, Mass.

Bucks Harbor,
Maine

Saratoga Springs,
N.Y.

MacDill, Fla,
Patrick, Fla.
Richmond, Fla.

Jacksonville,
Fla.
Charleston, 5.C.
Tyndall, Fla.
Valdosta, Ga.
Jedburg, 5.C.

Alexandria, La.
Ellington, Tex.
Lackland, Tex.
MNew Orleans, La.
Oilton, Tex.
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The listed ADC

MILITARY RADAR SITES

648 Radar 5q., Benton
AFS, Pa.

771 BRadar S5q., Capse
Charles AFS, Va.

649 Radar Sq., Bedford
AFS, Va.

656 Radar Sg., Saratoga
Springs AFS, H.Y.

907 Radar Sq., Bucks
Harbor AFS, Maine

f44 Radar Sg., Richmond
AFS, Fla.

645 Radar S5g., Patriek
AFB, Fla.

660 Radar S5q., Macbhill
AFE, Fla.

678 Radar Sg., Tyndall
AFE, Fla.

679 Radar Sg., Jackson-
ville AFS, Fla.

86] Radar Sq., Alken
AFS, 5.C.
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-

FAA——ARTCCs FAA RADAR SITES MILITARY RADAR SITES

Oakland ARTCC Fallon, Nev. B58 Radar Sg., Navy

5125 Central Avenue Oakland, Calif. Aux, Air Sta,,

Fremont, Calif. 94536 Paso Robles, Calif. Fallen, Nev,

COM: 415-797-3200 Red Bluff, Calif.

FI5: B8-415-797-3301 Sacramento, Calif,

Los Angeles ARTCC San Pedro, Calif. 670th Radar S5q., Ft.

2555 E. Avenue P, Beoron, Calif. MacArthur, Calif.

Palmdale, Calif., 93550 Cedar City, Utah 750th Radar S5q., Borom

CoM: BO5-247-4101 =201 Las Vegas, HNew. AFS, Calif.

FTs: B8-213-947-4201 Mt. Laguna, 751 Radar Sq., Mc.
Calif, Laguna AFS, Calif.

Paso Robles, Calif.

EASTERN PACIFIC

1. General. Radar observations of hurricanes will be taken and reporced
in accordance with the plan and procedures deseribed in the Weather Radar
Manual (WBAN).

2. Participants. Normally, the FAA radar stations at Mt. Laguna, Paso
Rebles, and San Pedro, Calif., which are remoted into the Los Angeles ARTCC,
are the only source of hurricane radar information for the southernmost part
of California. The National Weather Service has a limited staff of radar
meteorologists presently located at this Center, However, if a hurricane is
threatening this area, centinuous surveillance will be maintained.

3. Ceommunications. Los Angeles ARTCC radar—composited overlays are
prepared by National Weather Service personnel when on duty and then trans-
mitted hourly by means of facsimile to the Weather Service Forecast Office
(WSFO) Los Angeles and to the Salt Lake City, Utah, ARTCC radar unit. The
Salt Lake City ARTCC radar unit composites these data and communicates them
to the Kansas City, Mo., Radar Analysis and Development Unit {RADU) where
they are included on the National Facsimile (NAFAX) Radar Summary Chart
14 times each day. The Kansas City RADU prepares hourly SD-1 messages that
include the Los Angeles ARTCC radar data each hour, entering them on all
Service A circuits. Special radar overlays are prepared at more frequent
intervals, when requested, and transmitted te the WSFO Los Angeles over the
radar facsimile circuit. The WSFO San Francisco must rely on RAWARC, -
telephone calls, and the NAFAX Radar Summary Chart for radar data.
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CENTEAL PACIFIC

1. There is a weather—dedicated radar operated by the NWS at the following
location: Barking Sands, Kauai, AN/FPS 68 RADAR. RAREPS are entered on the
FAA inter—-island circuit 351 for delivery to all interested weather agenciles
in Hawaii.

2. The Hawaiian Air Defense Division has agreed to allow the following
radar units to supply radar data.

326 Air Division:

150 AC&W Sq., Kokee, Kaual 22°09'N.  159°39'W.
169 AC&W Sq., Mt. Kaala, Hawaii 21°31'N. 158°09'W.

3., These units will provide Radar Reports (RAREP3) once each hour when-
ever weather echoes appear on their radar and each one-half hour whenever eye
or center positions are observed in the area of surveillance.

4. The RAREPS will be provided to the Base Weather Division, lst Weather
Wing (BWS, 1WWg), Hickam AFE, by telephone. The BWS, 1WWg will code reports
in accordance with Weather BRadar Manual (WBAN), using Honolulu VOR-TAC,
geographic coordinates 21°20'N. and 138°0D2'W., as a réference point. Reports
will be transmitted by teletypewriter to MNational Weather Service Honolulu
and to Fleet Weather Center Pearl Harbor. Kokee, Kauai RAREFS are tele-
phoned directly to CPHC who encodes and enters these reports on circuit 351.

5. During a critical situation, National Weather Service radar

meteorologists with SECRET clearance will be detailed to ADC radar sites
to take radar observations.
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COLLECTION AND DISTRIBUTION OF TROPICAL CYCLONE REFPDRTS

ATLANTIC

1. Transmission of Reports to the National Hurricane Ceénter (NHC). All
reports and information regarding tropical ecvclones received by the Narional
Weather Service, Department of Defense, or Federal Aviation Administration
(FAA) will be tranmsmitted immediately to NHC at Miami. When reporrs and
information of operational significance are available from Tesearch aircraft,
they will be transmitted immediately to NHC in the same manner as meteoro—
logical reports from hurricane reconmaissance aircraft.

The address group KMIAYM, assigned to NHC, and the group KNGU, assigned

to Fleet Weather Central (FWC) Norfolk, will be utilized as an action
addressee following the date—time group. The Washington Alternate Hurri-
cane Center (¥WBCYM)# and the Fleet Weather Facility (FWF) Suitland (YLGE)
will also be included in the distribution if transfer of responsibility to
EWBCYM appears imminent. When FAA is unable to effect delivery of messages
to KMIAYM, it will immediately transmit them to KWBCYM.

1f, during emergencies, responsibility has been transferred from Miami to
the Washington Alternate Hurricane Center (WAHC), the addressee indicating
the group KWBCYM will be used in place of KMIAYM, (See chapter 8.)

The respective services will assign an appropriate high precedence to
messages Lo NHC or reports containing initial indication of the genegis or
existence ¢f a tropical cyclomne.

2. Transmissions on National Weather Service Hurricane Circuit, Relays
from Circuit 7072 to 23421 will be handled on a semisutomatic basis at rhe
Sultland Weather Service Communications Operating Branch (WBC). Manual
backup relay capability will be retained at WHC. In addition, such loecal
circuits will be installed as necessary to provide channels for local
coordination in Miami. During the hurricane season, drops om the National
Weather Service Circuit 23421 will be installed in Department of Defense
offices as required.

3. Transmission on Service 0. Reconnaissance reports and advisories will
be afforded priority handling on the Service 0 system,

4. Transmission from U.§. Air Force Ground Stations. Hurricane recon-
naissance messages will be handled in accordance with "Atlantic 0.5, Alr
Force Communications Support Plan for U.S. Air Force Hurricane Reconnais-
sance." (See appendix C, chapter 4.)

#The designator KWBCYM is the communications address for this office. TFor
purposes other than communications, it is also referred to as WAHC.
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CHAPTER 7

DESICGNATION OF TROPICAL DEPRESSIONS AND CYCLONES

1, HNumbering of Tropical Depressions

a. Atlantie.

(1) Tropical depressions will be numbered as soon as their identity
can be established; the first one for the year being numbered "one."

(2) The Natiomal Hurricane Center (WHC) assigns numbers to tropical
depressions. The NHC will telephone the U.5. Navy at Norfolk to give them
information on each tropical depression. This call will include the number
of the depression, its location, an indication of its intensity, and its
potential to develop into a storm.

b. Pacifie. Each tropical depression will be assigned a number that
will be retained throughout the life cyele of the cyclone.

{1) For the area each of longitude 140°W., a list of tropical
depression numbers will be maintained by the Eastern Facific Hurricane Center,
San Franelsco, Calif. Numbering will start at the beginning of each
calender vyear.

{2) For the area west of longitude 140°W., a list of tropical
depression numbers from 01 through 99 will be maintained by the Joint
Typhoon Warning Center (JIWC), Guam. Renumbering will be at the end of
sequence or, in all cases, at the beginning of each calendar year.

{3) When a tropical depression generates in the Pacifie, the Eastern
Pacific Hurricane Center-San Francisco {EPHC-5F0} will assign the number
after coordination with FWC Pearl Harbor. The Central Pacific Hurricane
Center-Honolulu (CPHC-HNL) will request a number from JIWC Guam. When
forecast responsibility is passed from one warning office to another,; the
number assigned will be retained.

2, 'Tropical Cyclone Names

a. Atlantic and Easteéern Pacific:

A geparate set of names will be used each calendar year, beginning with
the first name in the set. The list of names in appednix A of this chapter
will be used for identifying tropical cyclones In the Atlantic Qcean,
Caribbean Sea, and Gulf of Mexico, In 10 years, after the 10 sets will
have been used, the same 10 sets will be used again. The list of names in
appendix B of this chapter will be used for identifying tropical cyclones
in the Eastern Pacific Ocean east of longitude 140°W. In & years, after
the four sets will have been used, the same four sets will be used again.
Names beginning with the letters Q, U, X, Y, and Z are not included because
of the scarcity of suitable names beginning with these letters.
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b. Central North Pacific

(1) When a tropical depression intensifies inte a tropical storm
or hurricane between longitude 140°W. and the 180th meridian, the CPHC-HNL
will request a name (see appendix C eof this chapter) from JIWC Guam. The
depression number will be discontinued and be replaced by the appropriate
name.

(2) TFor tropical cyclones originating east of longitude 140°W.,
names will be assigned by the Meteorologist in Charge (MIC), EPHC-SFO.
Tropical cyclones that cross longitude 140°W. from either west or east
will retain their original assigned name.
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APPEIDIX A
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APPEIDIX B

LIST OF EASTERN NORTH PACIFIC TROPICAL CYCLONE NAMES

AT Aletts Agatha Annette
Bernice Blanca Eridget Bonnoy
Claudia Connie Carlotta Celeste
Doresn Dolores Denfge Diana
Emily Eileen Elganor Estelle
Florence Francesco Francene Fernands
Glenda Gretchen Georpgetre Guen
Heathsr Helga Bilary Hyacinch
Irah Tone Tlss Iva
Jennifer Jovce Jewel Joanne
Katherine Kristen Katrina Eathlsen
Lillian Lorraine Lily Liza
Mona Maggie Monica Madeline
Matalie Norma Nanette Naomi
Odessa Orlene Olivia Orla
Prudence Patricia Priscilla Pauline
Roslyn Rozalie Ramona RBebecca
Sylvia Selma Sharen Simone
Tillie Toni Terry Tara
Victoria Vivian Veronica Valerie
Wallie Winona Winifred Willa
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APPENDIX C

LIST OF CENTRAL NORTH PACIFIC TROPICAL CYCLONE NAMES

Column 1 list will be repeated with Alice when the last name 1n Column &,
Winnie, has been used.

Column 1 Column 2 Column 3 Column 4
Allce Anita Amy Apnes
Betty Eillie Babe fiess
Cora Clara Carla Carmen
Doris Dat Dinah Delia
Elsie Ellen Emma Elaine
Flossie Fran Freda Faye
Grace Georgia Gilda Gloria
Helen Hope Harriet Hester
Ida Iris Ivy Trma
June Joan Jean Juedy
Kathy Kate Kim Kit
Lorna Louise Lucy Lola
Maria Marge Mary Mamie
Nancy Nora Nadine Hina
Qlga Opal Qlive Ora
Pamela Patay Polly Phyllis
Ruby Ruth Hose Rita
Sally Sarah Shirley Susan
Therese Thelma Trix Tess
Violet Vera Virginia Viola
Wilda Wanda Wendy Winnie
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ALTERNATE HURRICANE WARNING OFFICES,
ATLANTIC-TRANSFER CONTROL MASTER PLAN, AND
HATIONAL WEATHER SERVICE TERANSTER PLAN

1. If it appears probable that the National Hurricane Center (NHC) may be
disabled, the duty forecaster will notify the Chief, Aerial Reconnalssance
Coordination, Atlantiec Hurricanes (CARCAHY: Fleet Weather Ceénter (FWC)
Horfolk: and appropriaste Weather Service Offices (WSD). The Alternate
Hurricane Warning Office (HWO) for MNHC will be the Washington Alternate
Hurricane Center (WAHC) at Suitland. In the absence of any sarlier alert,
hoisting of hurricane warnings feor the Miami area will be considered standby
notification of a possible later requitrement for transfer of responsibildity.
At the time of heoisting of warnings or cther alert to a pessible transfer,
pertinent information necessary for an effective transfer will be exchanged.
Toe provide "hard copy," telephone or radic messages will be supplemented by
teletypewriter whenever possible.

2. If incapacitation of NHC appears imminent, WHC will malntaln constant
contact with WAHC and TWC Norfolk by teletypewriter, hot-line telephone,

or radio. Transfer may be accomplished at the discretion of the Director,
NHC, or may be delayed until contact between WAHC and NHC is lost. If such
contact is lestc, WAHC will automatically assume responsibility for NHC.
Contact will be assumed lost if attempis at communication have failed for a
pericd of 15 minutes.

3. Immediately upon assuming forecast responsibility for NHC, WAHC will
notify the Alternate CARCAH at Andrews AFB and FWC Norfolk. It ls expected
that Alternate CARCAH will report to WAHC. Communication with FWC Norfolk
will be by telephone and over teletypewriter circuirs,

4. 'If NHC becomes incapacitated without prior notificarion to WAHC, the
procedures of paragraphs 2. and 3. above will apply.

5, After communications to NHC have been restored or the cthreat to
effectiveness has passed, NHC will so notify CARCAH, WAHC, and TWC Norfoll;
duby responsibilities will then be restored to NHC.

6. Geographical areas of responsibility for the Hational Weather Service
HWOs are delineated in appendix A of this chapter, along with assigmment of
alternate regponsibilities in case of disabilicy of a Center.

7. Essentially, the same transfer procedures will apply whenever loss of
communications is possible or imminent at other HWlOsz., Transier will be to
the Alternate HWO listed in rhe la=t parapraph of appendix A of thig chapter.

8. At the discretion of the Director, NHC, a combined Department of Dafense-
Narional Weather Service drill in the above procedures will be held during
the early part of June. Expliecit instructions will be distributed 4in ad-
vance to all concerned in case a driil is planned,
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NATIONAL WEATHER SERVICE TRANSFER PLAN

Geographical areas of responsibility for Hurricane Warning Offices {HWO) .

Areas of responsibility for tropical cyclone forecasting and warning are
assigned to HWOs as follows:

Caribbean Sea, Gulf of Mexico, and Atlantic Ocean:

San Juan

New Orleans

Washington

Boston

Miami

s

Caribbean Sea, islands, and ocean areas south of
latitude 20°N. and longitudes 70°W. to 55°W.
(warnlng responsibility only);

Gulf of Mexico and its coasts west of longitude
85°W. and north of latitude 253°N. (warning
responsibility only);

Coastal and ocean areas from latitude 35°H.
41°N.  and eastward te longitude 65°W.
responsibility only);

T
(warning

Coastal and ocean areas north of latitude 41°N.
and west of longitudes 65°W. (warning responsibility
only):

Forecast responsibilicy for all coastal and ocean
areas. Warning responsibility feor all areas in the
Gulf of Mexico and Caribbean Sea not assigned to
HWO New Orleans or HWO San Jvan, and those areas in
the Artlantic Ocean not assigned to HWQ Beoston or
HWO Washington.

Alternate responsibilities in event of disability of a Center due to

communications failure or other cause are assigned as follows:

Warning Center
with primary
responsibility

Coral Gables
New Orleans
San Juan

HWO Washington
HW(O Boston

EPHC San Francisco
CPHC Honelulu

NHC
HWO
HWO

First Second
alrernate alternate

HWO Washingten HWO New Orleans
NHC Coral Gables HWO Washingfon

MHC
NHC

Coral Gables
Coral Gables
HWO Washington
HWO Los Angeles
EPHC San Francisco

HWO Washington
HWO Boston

NHC Coral Gables
CPHC Honeolulu
HWO Los Angeles
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CHIEF, AERTAL RECONNAISSANCE COORDINATION,
ATLANTIC HURRICANES-TRANSFER PLAN

Transfer of responsibility for coordination of the Tropical Cyclone Recon-
naissance Plan of the Day (TCPOD) and the dissemination of the Military
Hurricane Warning Advisory from CARCAH to the Alternate CARCAH--Base
Weather Station (6th Weather Wing/WX), Andrews AFB--are described below.

1. Procedures

a. Whenever "hurricane warnings" are in effect for the Greater Miami
area and the NHC is thereby threatened with becoming inoperative due to
inclement weather or loss of communications, the CARCAH will advise the

Alternate CARCAH and the FWC Norfolk of the following:

(1) Current and planned reconnaissance missions of Department of
Defense and Research Flight Facility (RFF) aircraft.

(2) Capability and location of Department of Defense and RFF aircraft.

(3) Status of coordination of reconnaissance aircraft into or through
the U.5. Air Force Missile Test Range warning areas.

(4) The latest Military Hurricane Warning Advisory.

(5) Status of the requirements for any special surface and radar
weather observations.

(6) Notification to maintain continuous contact between CARCAH and
Alternate CARCAH on the U.S. Air Force hurricane teletypewriter Circuit
(GT 22117/JQGCU 304) or on any other communication facilities available.

b. In the event that it becomes necessary later to effect actual transfer
the NHC will advise CARCAH of the planned transfer time. The CARCAH will
immediately notify the Alternate CARCAH and FWC Norfolk of any later dewvelop-
ments since the initial alert and will provide the following additional

information:
(1) Specific time of transfer of responsibility.
(2) Latest position of any storms.

(3) Last numbered Military Hurricane Warning Advisory and time issued,

(4) The current Reconnaissance TCPOD.
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¢. In the event that communications are unexpectedly disrupted between
the initial alert and the orderly tramsfer as ocutlined, the Alternate CARCAH

after unsuccessful contact with CARCAH for any l5-minute period will coordinate

with the Washington Altermate Hurricane Center (WAHC) and automatically
assume CARCAH responsibility. Under these conditions, however, the primary
responsibility for notification of transfer to the Alternate CARCAR rests
with WAHC.

2, CARCAH Reassumption of Responsibility. The NHC will advise CARCAH when
it is again operational. If all required communications are restored,
CARCAH will resume normal respensibility in the same manner as it was re-
linquished and at the same time that NHU resumes normal operation; CARCAH
will notify che Alternate CARCAH.

3. Transfer Drill. At the discretion of the Director, NHC, a complete
transfer of CARCAH responsibility drill will be conducted in conjunction with
any NHC transfer drill early in June. During this drill, the Alternate
CARCAH will coordinate a Reconnaissance TCPOD with the Department of Defense
and RFF and will disseminate a Military Hurricane Warning Advisory te the
U.S. Air Force and FWC Norfolk. If feasible, this drill will also include

a flight by U.S. Air Force aircraft to test alternate routing of weather
reconnaissance observations. Detailed instructioms for this transfer drill
will be disseminated to all concerned sufficiently in adwvance of the drill.
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U.S. NAVY TRANSFER PLAN

1. In the event of impending or actual operational failure of the Fleet
Weather Central (FWC) Norfolk, its responsibilities will be transferred to
the Fleet Weather Facility (FWF) Suitland in accordance with current direc-—
tives. When FWC Norfolk can resume its responsibilities, FWF Suitland will
be so notified. Procedures for transfer of responsibilities will be as
follows:

a. The FWC Norfolk shall request the Commanding Officer, FWF Suitland,
by appropriate available communications channels to assume the responsibili-
ties at a specified time, if foreseesable.

b. Notify addressees in paragraph l.e. below.

¢. In the event of an operational failure occurring before the above
action being taken, it is requested that FWF Suitland assume the responsi-
bilities as soon as cognizant of the failure.

d. Time permitting, FWF Suitland will be advised by classified Message
of the status and location of all VW-4 aircraft and will be briefed by
telephone of any special forecasting responsibilities of which FWF Suitland
would not be cognizant.

e. When possible, actions of paragraphs a. and b. above shall be
carried out by one message, Format of the request for transfer follows:

FM  FLEWEACEHW WNORFOLE
TC FLEWEAFAC SUITLAND
WEARECONRON FOUR
INFO CHNO
CINCLANTFLT
COMNAVATRLANT
COMNAVWEASERV
NHC MIAMI
CARCAH MIAMI
HNAVWEASERVFAC JACKSONVILLE
FLEWEAFAC QUONSET PT

UNCLAS

EMERGENCY TRANSFER OF RESPONSIBILITY

1. TFLEWEACEN NORFOLE CASUALTY IMMINENT

2. REQUEST FLEWEAFAC SUITLAND ASSUME HURRICANE WARNING AND FORECAST
RESPONSIETLITIES AND TCPOD COORDINATION

3. RECON FLIGHT SCHEDULE IAW TCPOD E.
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2, After assumption of responsibilities, FWF Suitland will coordinate
directly the Tropical Cyclone Plan of the Day (TCPOD) with CARCAH and
warnings with NHC by GP 2901 direct-line telephone, U.S5. Air Force
teletypweriter Circuit GT 22117, AUTOVON number 899-1650, or by commercial
telephone patch to (305) 666-3912 or 666-4612.

3. Attachment 1 of this appendix illustrates thé nermal communications
channels ucilized by FWF Suitland,
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ATTACHENT 1
FLEET WEATHER FACILITY
SUITLAND COMMUNICATIONS DIAGRAM
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EASTERN PACIFIC

ALTERNATE HURRICANE WARNING OFFICE

Actions of the Mational Weather Service as the Alternate (ALT) Hurricane
Warning Office Los Angeles (HWO-LAX}, in case of Ffailure of normal operations
at the Eastern Pacific Hurricane Center San Francisco (EPHC-SFO) and with

the Tropical Cyclone Reconnaissance Coordinator (TCRC) McClellan, are
detailed below:

1. Pacific ship reports normally received at EPHC-SF0 will be rerouted by
communication agencies concerned to METEQ Los Angeles where they will be
received on Western Union tieline, TWX, or on the local Ceast Guard tele-
typewriter circuit. The Fleet Weather Central {FWC) Pearl Harbor will
telephone selected ships in the area of concern of ALT HWO-LAX.

2, Pacific ship reports received at ALT HWO-LAX will be given te FAA Flight
Service Station (FS5) at Los Angeles for transmission on Service C (Circuit
35) and Service 0 (Circuit 8274). Military statlions not on either of these
Circuits will receive reports as relayed on COMET III.

3. Public bulletins, advisories, and warnings from ALT HWO-LAX will be
transmitted on Services € and 0 and will be available to military bases with
drops c¢n these Circuits.

4. The McClellan Weather Monitor will telephone hurricane reconnaissance
reports to ALT HWO-LAX.

5. Coordination and lialson with TCRC will be by telepheone calls.

6. Requests for hurricane reconnaissance flights will be made by telephone
to TCRC.

7. After telephone coordination with TCRC, final military tropical cyclone
forecasts using WS Form C-13 will be read to them for entry on military
communication circuits. The McClellan Weather Monitor will enter the
forecast on COMET II.

The above procedures apply when failure of normal operations occur at
EPHC-SFO.
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CENTRAL NORTH PACIFIC

TRANSFER OF WARNING RESPONSIBILITY

1. When a tropical cyclone approaches longitude 140°W., the transfer of
responsibility will be accomplished through the San Francisco and Honolulu
Weather Service Forecast Offices (WSFO). The Central Pacific Hurricane
Center-Honolulu (CPHC-HNL) will advise other agencies concerned regarding
transfer of warning responsibility.

2. When a tropical cyclone crosses the 180° meridian from west to east, the
Joint Typhoon Warning Center (JTWC) Guam will append to the last warning
issued on its area of responsibility the statement, "NEXT WARNING BY CPHC—HNL.
The Fleet Weather Central (FWC)} Pearl Harbor will acknowledge and notify all
interested local agencies of assumption of tropical cyclone warning respon-
sibility by CPHC-HNL, In similar fashion, CPHC-HNL, through FWC Pearl Harbor,
will pass responsibility to JIWC Guam for a Eropical cyclone crossing the

180° meridian from east to west. All local agencies will be notified when
acknowledgment is received.

3. Transfer of responsibility will not affect the name or numbering sequence
used to identify the tropical cyclone.

4. The EPHC-S5F0 will assume all CPHC-HHL funections when fafilure of normal
pperations at CPHC-HNL is imminent.

5. 1If failureé of normal operations at the JTWC Guam is imminent, the
Alternate Joint Typhoon Warning Center (AJTWC) in Japan will assume warning
responsibility west of the 180° meridian to the Malay Peninsula and north

of the Equator. 1In this event, all references rao JTWC Guam in this Plan will
be replaced by AJTWC Japan.
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CHAPTER 9

TROPICAL STOEM SURVEILLANCE BY SATELLITES

1. The NOAA environmental satellites will provide coverage of the tropical
areas twice a day. Local stations may receive night and day Automatic
Picture Transmission (APT) pictures visible and infrared, from the direct
transmission system of NOAA 2. Global visible and infrared data from NOAA 2
will be centrally received and processed. Soundings from the Vertical Tempera-
ture Profile Radiometer (VIPR) taken at 0900 local and 2100 local will be
available for use in the NMC analyses and for teletype transmission on an
orbit by orbit basis. High quality data from the Very High Resolution
Radiometer (VHRR) on NOAA 2 may be available in limited quantities. These
data will be available on a near real time basis through the use of the ATS
data transmission line at the National Environmental Satellite Service {NESS)
and the Satellite Field Service Stations at Washington, Miami, Kansas City,
and San Francisco. The data must be considered experimental this season

and cannot take prierity over ATS data,

Some of the data from several Mational Aeronautics and Space Administration
(HASA) research and development satellites will be employved in the sur-
veillance of tropical storms. The geostationary Applications Technology
Satellite ATS-3 can provide pictures of the visible earth disc at intervals
of 25 minutes. If only Northern Hemisphere coverage is desired, the interval
between pictures can be reduced to 12 minutes. These pictures will be
available routinely at the NESS and the Satellite Field Service Stations.
Movie loops prepared from a series of ATS pictures show movement and changeas
in character of tropical disturbances. In addition to the ATS data, some of
the 6.7y water vapor channel data from Nimbus 5 may be available for non-
real time use. Attachment 1 shows the expected satellite coverage for 1973.

2., During storm seasons, satellite picture data (such as nephanalyses, strip
pictures, and digitized mosaics) for the Pacific, Atlantie, and Indian

Ocean areas of tropical cyclone activity will be provided as expeditiously

as possible to those forecast centers whose forecast responsibility includes
these areas.

3. Tropical disturbances observed by the satellites will be described in
messages prepared by the Analysis Branch of HES3. These messages, called
Satellite Weather Bulletins, will be entered on the National Weather Service
and Department of Defense teletypewriter circuits for distribution to the
responsible forecast centers. The Bulletins will be numbered serially,
beginning January 1 for each of the five geographical subdivisions: Atlantic
Ocean (including the Gulf of Mexico and Caribbean Sea); Eastern North Pacific
Ocean: Western North Pacific Ocean; South Pacific Ocean; and Indian Ocean.

The Satellite Weather Bulletin is a semicoded message based upon a satellite
observation of a disturbed area in a tropical or subtropical oceanic area.
The message format for the bulletin is shown in attachment 2. In addicion

to the time of the observation and the location of the disburbance, the
gatellite Weather Bulletin also describes the disturbance and its development
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in code form. The code and the procedures which govern its use are described
in NOAA Technical Memorandum NESS 45, A Technique for the 4dnalysis and Fore-
casting of Tropical Cyclone Intensities from Satellite Pictures. Attachment
3 1s a graphical description of the classification concepts employed by the
technique. These must be used in conjunction with a "model" of tropical
development according to specific rules outlined in the technical memorandum.
Attachment 4 shows the empirical relationships between the satellite-derived
Current Intensity numbers and disturbance maximum wind speed and minimum sea
level pressure.

4. The NESS will distribute two daily messages entitled "Satellite Tropical
Disturbance Summary." One message will be available daily at 0600 Greenwich
Mean Time (GMT) and will summarize the tropical disturbances observed between
longitude 20°E. and westward te longitude 180°. The other message, available
at 1800 GMT daily, will summarize all treopical disturbances observed from
longitude 180° westward to longitude 20°E.
These messages will:

a. List the day's Satellite Weather Bulletins.

b. Give information on disturbances for which continuity was not
maintained,

¢t. Give locations of vortexes with tropical history chserved in
extratropical waters.

d. Describe all significant disturbed areas for which ne bulletins
were sent.

A copy of the format for these messages is contained in attachment 5 of this
chapter,

5. The NES5 will examine on a continuing basis the current classification
system for possible improvements and will inform all forecast agencies of

the new developments.

6. The NESS will inform the responsible forecast centers By the most
expeditious communications available of the:

a. Discovery of a new storm.
b. Unexpected change in size or apparent fintensity of a storm.
c. Observed storm position in disagreement with advisory.

d. Apparent storm intensity when it is in disagreement with the
intensity stated in the advisory.

This communication is normally accomplished through the Satellite Weather
Bulletin procedure or by telephone call.
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i! 7. The satellite field service stations (SFSS) of NESS will report to their
respective forecast office, in writing, inferences from the latest available
satellite data at a specified time before that office's bulletin deadline.

§. Forecasting centers will exchange information with the SFSS at their
location or the NESS Analysis Branch (telephone 301-763-5827) whenever
storm characteristics, as measured by reconnaissance data, differ signifi-
cantly from characteristics indicated by the appropriate Satellite Weather
Bulletin.

9. Guidelines for classifying tropical cyclones as named tropical storms,
hurricanes, or typhoons based solely on information from satellites, are
as follows:

a. (Classification will be based on the definitions in NOAA Technical
Memorandum NESS 45.

b. Disturbances classified T-1 through T-2.5 may be labeled as
tropical disturbances, waves, or depressions.

¢. Disturbances classified T-2.5 through T-4 may be labeled as
tropical storms.

d. Disturbances classified greater than T-4 may be labeled as
hurricanes or typhoons.

10. Characteristics of tropical cyclone areas observed by APT receivers

at Guam; Kwajalein; and Oahu, Hawaii, will be described in messages prepared
by apprepriate authorities and transmitted to responsible forecast centers.
The responsible forecast centers will notify all stations affected.
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ATTACHMENT 2

SATELLITE WEATHER BULLETIN

ABXX 1/2 EMBC

SATELLITE WEATHER BULLETIHN

(Satellits) (Area) {Bulletin #)

{Storm Name or Number and/or FIRST BULLETIN)

(Day) (Month) (Year) (Hour Min) Z
{Location: Lat, Long) *CONF( ) PLUS D
%7 ( )/ IMINUS/S( )}/ )HRS/*CONF( )
Leave W

*#APAST { JHR MOVEMENT

APPREOX TIME NEXT OBS (Month/Day/Hour)

{Remarks, eve information, etec.)
#Confidence factor: l1=Cood, 2=Fair, 3=Poor. A& judgment by the analyst
on the probable accuracy of the locatien and classification. Location
asceuracies coded as (1) should involve average errors of less than 30 n.m.
whereas code (3) indicates probable average errors in excess of 30 n.m.

#%The code is described in attachment 6, this chapter (excerpts from NOAA
T.M. MES5 45).

®%&%Nat to he used in the Caribbean Sea, Gulf of Mexico, and Atlantic.
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ATTACHYENT 3

GEAPHICAL DESCRIPTION OF THE CLASSTIFICATION CONCEPT

Chart for Determining the Preliminary T-Humbar.

T =CF +BF
CF CF = CENTRAL FEATURES
BF = BANDING FEATURES
8 DDES TIGHT {S THE
p 15 o CURVATLIRE SYSTEM CENTER
15 . g
" THERE A A % s APPEAR AT | . | WELL DEFINED
cooT Ll LI EDGE OF 3 NEAR CON-
{See 02 DENSE? VECTIVEER?
{See DIL} [See 9]
YES YEZ YES Yls
1 i
rT4 CF3 oF2
COO  CHARAOTERISTICS (See D2
15 | B E:itfﬂﬁ R | 31tjéuil:';‘ﬁfnLJL a8
TEE ROLND AP IR o
THERE &M | OB {Bmeath Edge' | (Rogged Edge}
EYE WITHIN NO = [ — s S, R S et il
— T coo? S17E BIZE, SZE ;
(See D7) ; 3 & : ?
S oA - M 2
v
YES YES ¥ES YES  YES  YES YES  YES
(e 1 1 1 T ' 1 1 T
CFS ke CF3 i CFa CF2 CF3 Cra2
15 EYE™ 15 EYE
IMBEDDED BY: IMBEDDED BY:
=+ "or mare) PE T
% = - - I3 EYE |
=4 _ Wi = Vary NG IMBEDDED BY|
Cistinet Reund | Rogged G Rogoed
i ond o Cighined | 0002
[See DI Dugfing) | Trdist )
Indist
I | | i |
YES  YES YES  YES YES  YES ES  YES
v i T t T 1 '
CFY cFe GF&  GFS CFS  CF4 EFd oF3

A NUMBER RELATED TO THE AMOUNT OF DENSE CWERCAST
CURVES EVENLY AROUND THE 'CENTRAL FEATURE WITHIN
CENTER {See DL

BF =0 when little or no quasi—airoular banding s opparent,

BF =1 when @ ?“ wide band compietely encircles the central

or wider, haond encircles morg thon —é the

EF =2 when g

wide band s coiled twice around the central feotura

N BAND FORM  THAT
47 OF THE SYSTEM

feature , ar when o 1,

cantral feature

or when a 17,

ar wider, band s colled once arsund the centrof feglure

When the obove conditions aré not quite met, values of '? or Ili may be used.
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ATTACHMENT 4

EMPTRICAL RELATIONSHIP BETWEEN SATELLITE DERIVED CURRENT
INTENSITY NUMBER/DISTURBANCE MAXIMUM WIND SPEED
AND MINIMUM SEA LEVEL PRESSURE

Current Intensity Number

The following table relates the current intensity (C.I.) number to both the
maximum sustained wind speed (MWS) and the minimum sea level pressure (MSLP)
of the disturbance. The relaticnships were determined empirically with most
of the data taken from the North Pacific region. A significant difference
in the C.IL.-pressure relationship was ohbserved between the Atlantic and
Pacific Ocean areas requiring that they be listed separately.

Ol MWS MSLP M3SLP
Humber {Kaots) {Atlantic) (Pacific)
O 25K 1010 mb 1004 mb
2 30K 1007 mb 1001 mb
2.5 35K 1003 mb 997 mb
3 40K 958 mb 992 mb
35 50K 893 mb 087 mb
ke 60K 988 mb 982 mb
4.5 72k 579 mb 973 mb
5 85K 870 mb 964 mb
5.5 97K 960 mh 954 mh
5] 110K 948 mb 942 mh
&.5 122E 934 mb 928 mb
i 135K 920 mb 914 mb
Tk 150K 906 mb 900 mhb
g 170K 891 mhb 835 mb

(The MWS for C.I.l1 depends on the type of disturbance observed.)
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ATTACHENT 5

SATELLITE TROPICAL DISTURBANCE SUMMARY

ABXX-3 EKWRC
SATELLITE TROPICAL DISTURBANCE SUMMARY

iDate)

ATLANTIC (Name or FIRST SIGHT=-

A {Location) (Time) (T-Nimber)/(C.I. Numbar) ED or leave blank)
BLTH.

BLTN.

BLTH.

BLTH.

BLTH.

(If any Bltns. were sent vesterday on storms not reported today, state why.)

(Give location of any vortex with trepical history observed in extrop. waters)

{Remarks: Describe all significant disturbed areas for which no Bltn. was setit.)

EASTERN PACIFIC (Kame or FIRST SIGHT-

() (Location) (Time) (T-Number)}/(C.I. Number) ED or leave blank)
BLTH. e
BLTHN.

ABXX-4 EMBC--Satellite Tropical Disturbance Summary will include the same type
of information as ABXX-3 for the Western Facifie, South Pacific, and Indian
Ocean aress.

C.I. - Current Intensity number 1s defined in attachment 6.
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ATTACHYENT 6

A TECHNIQUE FOR THE ANALYSTS AND FPORECASTING
OF TROPICAL CYCLOME INTENSITIES FROM SATELLITE PICTURES
(EXCERPTS FROM HNOAA TECH MEMO MESS 45)

53 A
L A A
I & i
i 'S‘? ‘;}‘- -Q“‘?é-&, ? b
¢ F &8 F ¢
g ké’é‘ - s &
£ o gFec & § q’i’xd?
x Pn
&& Fpus D ¥

T()/C YMINUS /S )/ Yhrs
/ Leave W /
Questions {2.) (23 14 (1)

Example: TS/6MINUS/WI.5/24hrs.

The object of the technigque is to answer systematically five gquestions about
the disturbance, using satellite pictures.

1. How has the disturbance changed since the previous obdervaticn? Compara
the current picture with the picture from the previous observatien. Has it
developed (D), remained the same (5}, or weakenad (W)?

2. Which T-number best describes the disturbance? Use the answér to question
1 above and tsble in gquestion 3 to determine the T-number expected by the
model. HNext, use the chart of part B to estimate a preliminary T-number.

The final T-number determination is then made by adjuscing the preliminary
T-number to the "meodeled" number as cloSe as data and model constraints allow.

3. What is the current intensity number? (A number relsted to the maximum
wind speed of the disturbance) when D or § is used, C.I. = T-number. When
W is used, the C.I. is nommally > T-number,

4. What are the indicatlons of "ongoing change" at picture time? Add =&
PLUS or MINUS to the code only when the dominant signs of "ongoing change"
conflict with the amount or tread of the past change in the code,

5. What is the 24-hour intensity forecast? When neither a PLUS nor a MINUS
iz coded, the forecast will be as follows:
Current intensity number I  (1.53) 2 3 & 5 {(5.5) & (h.5) 7 8

24~Hour Forecast of Tomorrow's C.I. Number

D 1.5 23 34 56 (6)65 (6.5 78
g 1 {1,523 4 5 (5.5} 6 (63} 78
W 1 1)1 2 8 4 (4.5)5 (5.5} & 2

When a PLUS or MINUS iz used in the code the forecast is modified upward or
downward by either 0.5 or 1.0 T-number depending on the past change.
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DEPLOYMENT OF EXPERIMENTAL ENVIRONMENTAL DATA BUOYS

1. Mission

a., The principal mission of the Envirommental Data Buoys (EB-01, deployed
in the Atlantic 125 miles esast of Norfolk, Va., and EB-10, deployed in the
Gulf of Mexico 225 miles south of Mobile, Ala.) consists of gathering the
environmental and engineering data needed for further buoy design and for
use in environmental prediction and research. Additional buoys may be
deployed in the Gulf of Mexico.

b. The mission cbjectives of Deep Keel Hull Buoy (EB-02) are to test and
evaluate the behavior of a hull of an advanced design under actual full scale
in-situ test conditions. The hull behavior will be compared with large dise-
shaped buoy dynamics and evaluated for effect on envirommental data quality.

2, Description

a. EB-0l, -10, -12; 40-foot discus buovs providing scheduled meteoro-
logical and limited oceanographic information. These bucys are ocutfitted
with the improved data-gathering systems. Additional buoys may carry more
extensive oceanographic instrumentation.

b. Deep Keeled Hull (DKEH). A fin-stabllized 29-foot boat hull design
fitted with special engineering testing and regular envirommental data

SENs0TrS .

3. Environmental Data

2. Meteorological and oceancgraphic parameters are measured every hour
and steored en magnetic tape. Present shore interrogation is once every
3 hours, but the system is capable of more frequent interrogation. The
parameters sampled and stored aboard the buoy now consist of the following:

— Barometric Pressure

= Wind Direction and Speed
= Air Temperature

= Dew Point Temperature

— Sea Surface Temperature
— Sea Surface Salinity

= Global Radiaticn

— Precipitation

Additional cceancographic sensors to be added at the conclusion of present tests.
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b. Additicmal measuring capability is awvailable with improved state-
of-the-art sensors and components. Measurement of meteorological and
gceancgraphic parameters will consist of the following:

— Barometric Pressure

- Wind Speed and Direction
— Alr Temperature

— Dew Point Temperature

— Global Radiation

- Wave Height

- Water Temperature

- Salinity

4, Reception of Data

The U.5. Coast Guard-operated Shore Collection Center (SCC) at Miami will
routinely collect surface synoptic Information from the buoy eight times
daily. These data are converted inte physical units and then translated
into World Meteorological Orpanization (WMO) FM21D ship code. Relay to the
National Weather Service, Suitland, will be by means of MWS Circuit 7072
within 1 hour of synoptic acquisition.

5. GSpecial BRequests for Data

The National Hurricane Center (NHC) requests for special or more frequent
interrogations during critical storm pericds will be accommodated by telephone
request to the Miami Radioc Station Duty Officer, telephone (305) 233-306Z.

The start-and-stop time for special hourly reports should be given and limited
to l2-hour consecutive operation unless an emergency exists. 1In an emergency,
the NOAA Data Buoy Office should also be consulted.

6. System Monitoring

Svstem maintenance, calibration, and final data guality wverification are
under the technical control of the NOAA Data Buoy Office and its supporting
contractors. Requests for system status and schedule information should be
directed to the NOAA Data Buoy 0ffice, Mississippi Test Facility, Bay St.
Louis, Mississippi 39520, telephone (601) 6B88-2824.

7. Locations

Latitude/Longitude Tdentification Numberx
36.5N. 73.5W. EB-01
27. 5N, 88,0, EE-10
27.5N. 88.0W, EB-02
26.0H. QL. 0W. EE-12
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CHAPTER 11

PUBLICITY

News media releases, other than warnings and/or advisories for the purpose
of informing the public of the operatiomal and research activities of the
Department of Defense and the National Weather Service, 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:

Deputy Director for Operations (Environmental Services)
The Joint Chiefs of Staif
Washington, D.C. 20301

Headquarters, Naval Weather Service Command
Building 200

Washington Navy Yard

Washington, D.C. 20350

Headquarters, Military Airlift Command (MAC/OIP)
Scott Adr Force Base, I1l. 62225

NOAA, Office of Public Affairs
6010 Executive Boulevard
Rockville, Md. 20852

Commandant, Marine Corps
Headquarters, U.5. Marine Corps
Washington, D.C. 20380

U, 5. COVERNMEST PRINTING DFFICE 157 =51 11240257

124

E T









