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An  Interdepartmental Plan was first dissued in 1962, This
document 1is the 21st edition and presents procedurss and agreements
reached at the 37th annual Interdepartmental Hurricane Conference held
at the USAF Conference Center, Homestead Alir Force Base, Florida,
11-14 January 1983.

The Conference is sponsored annually by the Committee for Basic
Services, Interdepartmental Committee For Meteorological Services and
Supporting Research, and brings together cognizant Federal agencies to
achieve agreement on items of mutual concern related to hurricane
warning services. The host this year for the Conference was the
hercspace Rescua and Recovery Services of the Military Airlift
Command, United EBtates Air Force.
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CHAPTER 1

INTRODUCTION

1. Introduction. The Hurricane Warning Service is an interdepartmental
effort to provide the Nation and designated internatlonal recipients with
environmental data, forecasts, and assessments congerning tropical and suab-
tropical weather systems. Interdepartmental cooperation achieves economy and
efficiency in the operation of the Hurricane Warning Service. This plan pro-
vides the basis for implementing the agreements of the Department of Commerce
{DOC), Department of Defense (DOD), and the Department of Transportation (DOT)
reached at the annual Interdepartmental Hurricane Conference (combined Atlantic
and Pacific). It is the 21st edition of the Hational Hurricane Operations Plan
(first issued in 1962). The Hurricane Conference 13 sponsored by the
Subcommittee on Basic Services, Interdepartmental Committee for Meteorological
‘8ervices and Supporting Research, to bring together cognizant Federal agencies
and achleve agreement on items of mutual concern related to the Atlantie ‘and
‘Pacific hurricane warning services.

b 2. Terms used in this Plan:

a. Center Fix. The location of the center of a tropical or subtropi-
8 :';:ﬁ_ﬂ:ﬂl'om. cbtained by means other than reconnaissance aircraft penetrvation.

| By Cyclone. An atmospheric closed-circulation rotating counter-
fisel in the Northern Hemisphera.

- €+ Eye. The relatively calm center of a tropical cyclone which is
re than 1/2 surrounded by wall cloud.

4, Mimn& Season. The portion of the year having a relatively high
of hurric-unm. In the Atlantic, Caribbean, and Gulf of Mexico, this
2r 1ol L Ei‘m June through Wovember; in the eastern Pacific June through
Tﬁi and in the central Pacific the period from June through October.

i e. Hurricane Warning Offices (HWO). The designated hurricane warning
offices are: the Naticnal Hurricane Center, Miami, Florida, and the Weather
Service Forecast Offices at San Juan, Puertoc Rico; New Orleans, Loulsianaj
‘Washington, D.C.; Boston, Massachusetts; Eastern Pacific Hurricane Center
{Redwood City, California); and Central Pacific Hurricane Center (Honolulu,
‘Hawaii).

| f. Miles. The term "miles™ used in this Plan refers to nautical milesg
‘unless otherwilse indicated.

. g Mission Identifier. The nomenclature assigned to tropical and
ubtropical cyclone aircraft reconnaisance missions for weather data identifica-
on. It comprises an agency — aircraft indicator followed by a Chief, Aerial
Bconnaissance Coordination, All Hurricanes (CARCAH) assigned mission-system

1-1



b« Present Movement. The best estimate of the movement of the center
of a tropical cyclene at a given time and at a given position. This estimate
does not reflect the short-period, small-scale oscillations of the cyclone
center.

i. Reconnaissance Aircraft Sortie. A flight which meets the regquira=-
ments of the tropical cyclone plan of the day (TCPOD).

j- HRelocated. A term used in an advisory to indicate that a vector
drawn from the preceding advisory position to the latest known position is not
necessarily a reascnable representation of the cyclone's movement .

k. Storm Surge. The height difference between the observed level of
Bea water and the level of sea water that would have occurred in the absence of
the storm.

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

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

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

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

n. Tropical Cyclone Plan of the Day. A coordinated mission plan that
tasks operational weather reconnaissance requirements during the next 052 to 052
day or as reqguired; describes reconnaissance flights committed to satisfy both
operational and research reguirements; and identifies poessible reconnaissance
requirements for the succeeding 24-hour period.

©. Tropical Weather Systems:

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

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




(3] Tropical Cyclone. AR nonfrontal low pressure system of
gsynoptic scale developing over tropical or subbtropical waters and having a
definite organized circulation.

(&) Troplcal Depression. R tropical cyclone in which the
maximum sustained surface wind {(1-minute mean) is 33 knots (38 statute mph) or
less.

(b} Tropical Storm. A warm-core tropical cvelone in which
the maximum sustained gurface wind (1=-minute mean) ranges from 34 knots (39
statute mph) to 63 knets (73 statute mph) inclusive.

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

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

g. Wall Cleoud. An organized band of cumuliform clouds immediately
surrounding the center of a tropical gyclone. Wall cloud and eye wall are usged
synonymously.

Hurricane ALLEM 4in the Gulf of Mexico
and ISIS in the Eastern Pacific, August 7, 1980
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CHAPTER 2

RESPONSIBILITIES OF COOPERATING AGENCIES

1. Department of Commerce (DOC) Responsibilities.

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

b. Through the National Weather Service (NWS) - consult as necessary
with Department of Defense (DOD) regarding day-to-day DOD reguirements for
cyclone assessments and attempt to meet these regquirements within the capabili-
ties of the Hurricane Warning Service; prepare through the Naticnal Hurricane
Center (NHC) and distribute to DOD the coordinated DOC reconnaissance and other
meteorological data reguirements to be provided by DOD on tropical/subtropical
cyclones and disturbances; provide facilities, administrative support, and
dissemination of weather observation data for Operating Location-G (OL-G), Air
Weather Service [AWS) as agreed to by DOC and DOD; provide DOD with basic meteo-
rological information, warnings, forecasts, and assoclated prognostic reasoning
concerning location, intensity and forecast movement of tropical and subtropical
cyclones in the following maritime areas and adjacent states and possessions of
the United States:

{1} Atlantic Ocean (north of the Eguator ineluding Caribbean Sea
‘and Gulf Of Mexico) - advices are the responsibility of the Director, NHC,
Miami, FL, (NHC will consult with Naval Eastern Oceanography Center
mmm*s ‘Morfolk, VA, prior to issuance of an initial advisory.)

{2) Eastern Pacific Ocean (north of the Equator and east of 140°mW)
= a&yiﬂea are fhﬂ_ras_pﬂnsibility of the Director, Eastern Pacific Hurricane
Center (EPHC), Redwood City, CA. (EPHC will consult with WNaval Western
Oceanography Center (NAVWESTOCEANCEN), Pearl Harbor, HI, before issuance of
initial and final advisories and prior te issuvance of any advisory which
indicates a significant change in forecast of intensity or track from last
advisory. )

& (3) eCentral Pacific Ocean (north of the Eguator between 140°W and
180°) - advices are the responsibility of Director, Central Pacific Hurricane
Center (CPHC), Honolulu, HI. [CPHC will consult with HAVWESTOCEANCEN Pearl
Harbor, HI, and Detachment 4, 71 Weather Wing, Hickam AFB, HI, before issuance of
an initial adwvisory.]

{(4) Relating to (1) and {(3) above, exchange of information is
encouraged on -subsegquent warnings when significant changes are made, or as
otherwise reguired.

c. Through the National Envirommental Satellite, Data, and Information
Service (NESDIS) - operate DOC environmental satellite systems capable of pro-
widing coverage of meteorological conditions in the Tropics during the tropical
cyclone season, and monitor and interpret DOC satellite imagery; obtain as
necessary, National Aeronautic and Space Administration (NASA) research/



development satellite data for NWS operational use; comply with MNHC, EPHC, and
CPHC zatellite data requirements.

d. Through the NOAA Data Buoy Center (NDBC) = develop, deploy, and
aperate environmental data buoy systems o support data reguirements of HNHC,
EPHC, and CPHC.

&. Through the Environmental Research Laboratory (ERL) Research

Facilities Center (RFC) - provide weather reconnaissance flights as specified in
Chapter 4, unless relieved of these responsibilities by the Administrator of the
National Oceanic and Atmospheric Administration.

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

g. Through NOAR, reimburse the Air Force for the airecraft reconnais—

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

2. DCOD Responsibilities.

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

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

c. Meet DOC reguirements for ailrcraft reconnaissance and other special
obseyvations as agreed to by DOD and DOC.

d. Provide a 24-hour aircraft operation interface (Chief, Aerial
Reconnaissance Coordinatien, All Hurricanes—--CARCAH) at the Naticnal Hurricane
Center.,

e. Designate OL-G, BWS as the liaisen to NHC and the military point of
contact for WHC to reguest special DOD observations in support of this Plan,
i.e., Defense Meteorological Satellite Program {DMSP) fixes, additional upper
air ocbservations, etc.

£. Provide broadcast facilities of radio station NWAM for tropical
storm and hurricane forecasts and warnings.

. Provide access to North American Rerospace Defense Ccommand (MORAD)
long-range radar sites. [See Chapter 6.]

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

1. Department of Transportation (DOT) Responsibilities.

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



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

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

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



Hurricane ALLEN approaching the Yucatan Peninsula,
Audgqust 1980



CHAPTER 3

OBSERVATIONS, FORECASTS, ANHD RELATED INFORMATION
TO BE FURNISHED BY NWS TO DOD

1. Ohservations. The MHNational Hurricane Center (HNHC), Eastern Pacific
Hurricane Center (EPHC), and Central Pacific Hurricane Center (CPHC) will make

available to Department of Defense (poR} all significant tropical/subtropical
cyclone observations that they receive.

2. Military Advisories.

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

bB. Military Advisory Issue Frequency. The FCirst military advisory
will normally be issued when metecrological data indicate that a tropical or
subtropical cyclone has formed. Subsequent advisories will be issued at 0400%,
10002, 16002, and 2200Z, (03002, 0S00Z, 1500Z, 21002 in the Eastern and Central
Pacific). hAdvisories will continue to be issued until the system degenerates
below depression level. In addition, special advisories will be issued whenever
the feollowing criteria are met (remarks stating the reason for the special
advisory or the relocation will be mandatory in all special advisories or
advisories that include a relocated position):

{1} Conditions require a hurricane watch or warning to be issued.
{2} & tropical depression becomes a tropical storm.
{3} A tropical storm changes to a hurricane or vice versa.

{4) Conditions reguire change or cancellatien of an existing
coastal warning.

{5) A tornade threat develops or the hurricane forecaster belisves
other significant changes have ocourred.

¢, Military Advisory Content. Military advisories will contain
appropriate information as shown in Form 1 (WS Form C-13) of this chapter,
Appendix A. Advisories will contain 12- and 2Z4-hour forecasts and, when appro-
priate, 48— and 72-hour outlocks valid from times based on the latest G-hourly
synoptic time. At a minimum, adviseories in which the winds are forecast to be
.greater than 33 knots within 24 hours will include outlooks through 72 hours.




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

3. Other Information Provided to DOD.

a. Tropical Cyclone Discussion.

(13 NHC will issue a Tropical Cyclone Discussion on Atlantic
tropical cyclenes at 0330z, 09302, 1520%Z, and 2130%. Discussion will be dis-
seminated for intragovernmental use only and will contain preliminary prognostic
positions up to 48 hours; will describe objective technigques, synoptic features,
and climatology used; will provide reasons for track changes; and will include
plans for warning display. Additionally, the Saffir/Simpson Hurricane Scale
{85H) as described in Apperidix C to this chapter will be included whenever the
tropical cyclone is within 72 hours of landfall on the U.S. coast or a military
installation.

{Z2) EPHC and CPHC will issue & Tropical Cyclone Discussion twice
daily. CPHC will issue the discussions not later than 03302 and 1530%Z. The
discussion will describe objective techniques, synoptic features and climatology
used; will previde reascns for track changes; and will include plans for warning
display.

b. Tropical Weather GQutloock. Issued by NHC and EPHC during their
respective hurricane seasons. In the Atlantic, it is transmitted at 0530, 1130,
and 1730 Eastern Local Time (ELT}. In the Eastern Pacifie, it 5 transmitted at
0300 and 2000 GMT. The outlock will briefly describe both stable and
potentially unstable areas out to 48 hours. A monthly summary of Atlantic
tropical cyclone activity will be added to the Tropical Weather Outlook at the
end of esach month during the hurricane Sedson.

¢. Public Adviscries. Issued by NHC for all tropical storms and
hurricanes, and for tropical depressions or subtropical storms threatening land
in the Gulf of Mexico, Caribbean, or western North Atlantic ATreas. In the
Pacific, publie advisories are issued for storms and hurricanes that are
expected to affect the United States within 48 hours. Scheduled public
advisories are issued at the same time scheduled military advisories are issued.
When no coastal warnings are included, the 0400% public advisory will be issued
at 02302 by NHC only. [Note: Public Advisories use statute miles for distance
and miles per hour for speed. Hautical miles and knots may be added at the
discretion of the Centers.]




d. Atlantic and Gulf of Mexico Tropical Cyclone Position Estimates.
NHC may also issue hourly Tropical Cyclone Position Estimates when the tropical
cyclone is under effective surveillance and within 200 nautical miles of
land-based radar. These estimates when issued will be prepared a short time
before each hour except at hours when advisories are issued. Position estimates
will be disseminated to the public, DOD, and other Federal agencies and will
provide geographical positions in latitude and longitude, and algso by distance
and direction from a well-known polint.

e, Storm Summaries. Storm sSummaries are written by the National
Severe Storms Forecast Center (NSSFC) after subtropical and tropical cyclones
have moved inland and public advisories have been discontinued. Storm summaries
will continue to be numbered in seguence with public advisories on named Storms.
Also, these summaries will reference the former storm's name and be issued as
long as the remnants of the storm remain a serious flooding threat. Storm
cummaries will be transmitted at 0500, 1100, 1700, and 2300 GMT.

f. Marine Advisories. Issued by HWHC, EPHC, and CPHC with the same
frequency and at the same times as the Military advisories. The content and
format of these advisories are identical to those of the Military hdvisories
(see Appendix A, Form 1, this chapter), but will not include a 48- and 72-hour
extended outlook. Marine Advisories will be transmitted to high-seas shipping
acrording to the details found in Worldwide Marine Weather Broadcasts, Jolntly
published by U.S. Navy (USH} and NWS.

_ #g. Probability of Hurricane/Tropical Storm Conditions. The proba=
bility of the storm center passing within 50 miles to the right or 75 miles to
the left of specific forecast points wikthin 24, 3§, 48 and 72 hours, is included
in the military/marine/aviation, and public advisories, and the Tropical Cyclone
Discussion for the Atlantic Basin. The probability is expressed in percentages
and is cumulative during the forecast periods, 1.2., the 36-hour forecast
probability includes the 24-hour probability until the storm is forecast to bhe
beyend the location during the forecast period. When appropriate, specific

probabilities will be computed for the following locations:
Brownsville, Texas Marathon, Florida
Corpus Christi, Texas Miami, Florida

Port O'Connor, Texas

Galveston, Texas

Port Arthur, Texas/Cameron, Loulsiana
New Iberia, Louisiana

New Orleans, Louisiana

Buras, Loulisiana

Gulfport, Mississippi

West Palm Beach, Florida
Vero Beach, Florida

Cape Canaveral, Florida
Daytona Beach, Florida
Jacksonville, Florida
Savannah, Georgia
Charleston, South Carclina

Mobile, Alabama
Pensacola, Florida
Panama City, Florida
Apalachicola, Florida
St. Marks, Florida
Cedar Key, Florida
Tampa, Florida
Venice, Florida

Fort Myers, Florida
Mareco Island, Florida
Key West, Florida

Wilmington, MNorth Carelina
Hatteras,; North Carclina
Norfolk, Virginia

Ccean City, Maryland
Btlantic City, New Jersey
Hew York, New York
Providence, Rhode Island
Boston, Massachusetts
Portland, Maine

Eastport, Maine



#4. Abbreviated Communications Headings. Abbreviated communications
headings are assigned to advisories on tropical and subtropical cyclones and
other advices bkased an depression number {(or storm name) and standard
communication procedures. [Wote: An abbreviated heading consists of three
groups with ONE space between groups. The first group containg a data type
indicator (e.g., WH for hurricane), a gecgraphical indicator {e.g., CR for
Caribbean), and a number, The second group containg a location indicator of the
message originrator (2.g., KMIA for Miami). The third group is a date-time group
in GMT. An example of a complete header is WHCA31 XMIA 180400.

a. Atlantic.

WHCA21-25 EMIA Marine hurricane or tropical storm
advisory

WHCA31-35 KMIa Public hurricane or tropical storm
advisory

WHNT31-35 KMIA Military hurricane or tropical

storm avisory

WOCAZ1-25 EMIA Marine tropical depression advisory

WOCA31-35 KMIA Public tropical depression advisory

WONT31-35 KMIA Military tropical depression advisory

WWCR21-25 EMIA Subtropical stomm advisory

WOCA41 EMIA Unnumbered depressions and suspicious
areas

WHXX41-45 EMIR Tropical cyclone discussion

ABCAZD KMIA Tropical weather outlook

WOXH41-45 KMIA Tropical depression discussion

WHXKXST EMIA Tropical cyclone position estimate

WHXX90 EMIA Tropical cyclone discussion for

WMO Region IV stations

Example:
WH (named storms) WO (depressions)
31 —~-AFXFPFW MN=1 8
32 -BGLR 32 =2 7
33 -CHMS 33-=F 8
3 -DINT 34 - 4 9
35 =B I3 0¥ 35-=:5 '@



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

b. East and Central Pacific. L1l advisories an hurricanes, tropical
storms, and depressions are under WT abbreviated headings as fellows:

WTPA21-25 KEFO Marine
WTPR21-25 PHNHL Marine
WTPA31-35 KSFO Public
WIPA31-35 PHNL Public
WTFN31-35 KSFD Military
WITPH21-35 PHNL Military

Depressions are numbered internally and storms are named internally,
but the number in the abbreviated heading does not relate to either the internal
number of the depression or the name of the storm. The first cyclone would have
21 and 31 in the abbreviated headings; the second cyclone would have 22 and 32,
the sixth cyclone would have 21 and 31, etc. The abbreviated heading would not
change when a depression is upgraded to storm status.

WHRX41-45 KSFD Tropical cyclone discussion

WHXX41-45 PHHNL Tropical cyclone discussion

WHXX51 XSFO Tropical Cyclone position estimate

WHXXS1 PHNL Tropical cyclone position estimate

WOBN41 KSFO Unnumbered despressions and suspicious
areas

WOPN41 PHNL Unnumbered depression and suspicious
areas

WWPNZ21-25 PHNL Subitropical storm advisory

5. Designation of Tropical and Subtropical Cyclones.

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

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

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

{2 For the Pacific area east of longitude Tﬂﬁﬁw, depression

numbers, (with the suffix E, i.e., 1E, 2E, 3E, etc.) will be assigned by EPHC
after advising the NAVWESTEOCEANCEN, Pearl Harbor.



(3) For the rpacific area west of longitude 140°W and east of 150“,
depression numbers (with suffix ¢, i.e. 1C, 20, 3C, etc.) will be assigned hy
CPHC after adwvising the NAVWESTOCEANCEN, Pearl Harbor.

fd) For the Pacific area west of longitude 1807, depression
numbers are assigned by the Joint Typhoon Warning Center (JTWC), Guam.

B, HNaming of Tropical Stormg and Hurricanes.

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

(2) Central Pacific. When a tropical ggpression intensifies into
a tropical storm or hurrigane between longitude 140 W and the 180th meridian,
the depression number will be discontinued and replaced by an appropriate name.
The CPHC will sgelect the name from the Central Pacific names in Appendix B to
this chapter. All of the names listed in each column, beginning with column 1,
will ‘bBe used before going to the next column.

(3) Western Pacific. For the Pacific area west of longitude 1BDG,
Tropical Stoyms and Typhoons are named by the Joint Typheoon Warning Center
(JTWC) . Guam. The names are listed in Appendix B to this chapter for
information only.

<. HNumbering of Subtropical Storms. When a system becomes a sub-
tropical storm, it will be assigned a storm number to indicate its seguence of
occurrence among subtropical storms for that area. HNumbering will begin with 1
and be econsecutive, returning to 1 sach new year.
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CHAPTER 4

ALRCRAFT RECONMALSSANCE

1. General. All Department of Commerce (DOC) tropical and subtropical
cyclone aircraft reconnaissance needs will be requested and provided in
actcordance with the procedures of this chapter. Department of Defense (DOD)
will attempt to fulfill all DOC requirements; however, based on stated DOC
needs, DPOD will normally be prepared to generate up to five reconnaissance
alrcraft Bsorties per day. Reguirements exceeding this capability will be
executed on a "resource permitting" basis. Regearch aircraft of the NOAA
Research Facilities Center (RFC) may be diverted to fulfill urgent operatlonal
regquirements. In times of national emergency or war, some pr all DOD recon-
nalssance resources may not be available to fulfill DOC needs.

2+ Responsibilities.

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

. DOC/HOAA/RFC may be regquested to:

{1) Provide augmentation to the U.S5. Alr Force (USAF) Eor

eperational aircraft reconnaissance with high-density/accuracy data, when storms
are within 24 hours of landfall of the continental United States.

{2} Provide augmentation capabilities for USAF aircraft
reconnaissance when DOC needs exceed the capabilities of DOD resources.

(3) Assume responsibilicty for hurricane reconnaissance over
foreign airspace that may be restricted for military operations.

€. Ahdditionally, RFC may conduct rTesearch flights which assume an
operational responsibility to the hurricane centers.

3. Control of Aircraft. Operational control of aircraft engaged in

trepical or subtropical cyclone reconnaissance will be exercised by the
goperating agencies.

4. BReconnaiggance Regulrements.

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

{1} Geographical position of vortex center (surface center if

known) .

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

{3) Minimum 700-millibar height (if available).

{4) Wind profile data [surface and flight level).




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

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

{1} Geographic position:

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

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

{c} Flight level =storm center {wind/pressure} - within 6
na.mi.

(2) Wind direction:

{a) Surface - within 10 degrees.
{(b) Flight level (winds greater than 20 Kkts.) - within 5
degresas.

t3) Wind speed:

{al} Surface - within 10 kts,
tb) Flight level - within 4 kts.

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

(5) Temperature:

(2} Sea surface - within lOC.
(b) Flight level - within 1%¢.

{8) Dew point:

{a) Range from -EDDE to 4UGC - w%thin loc.
(B} Colder than -20 C - within 3 C.

{7} Absolute altitude - within 10 m.
(8) Vertical socunding:

fa) Pressure - within 2 mb.

(b) Temperature - within 1%c.

(e} Dew point: Range -20°¢ to +40% - within 1GC.
Colder than -20°C - within 3%c.

(d) Wind direction - within 10°.

(el Wind speed - within 5 kts.



©- HReguired Freguency and Content of Observations.

(1) ASDL - ADDS [antomated svstems):

la) Time, latitude, longitude, flight level - pressure
altitude, radar altitude, D wvalue, wind, temparature, dewpoint, height of
standard pressure surface - every minute. Observations tranasmitted each

one-half hour.
{b) Standard RECCO and Vortex observations as reguired.
{2) &Btandard {non-automated systems):

ta}) Horizontal chservations - RECCO Code Section 1 or Section
3 plus 4ddff and 9ViTwTwTw (4 and 9 groups if applicable)l ewvery 15 minutes
enroute to and from storm within 15 from tasked coordinates (over water). 500
mb data preferred. RECCO obs transmitted hourly enroute to and from sterm.
Standard RECCO encoding and transmission IAW AWSR 105-25 outside of 15° from
tasked coordinates. Horizeontal observation data collection frequency, €format,
and transmission as specified (NHOP flight patterns) within tasked area.

(b} WVertical observations - Freguengy enroute to and from
tasked coordinates IAW AWSR 105-25 unless otherwise specified, Freguency as
specified (NHCP flight patterns) within tasked areas. Format for all vertical
obseryvations is WMO TEMP DROP Code.

{e) WVortex and Supplementary WVortex observations collected,
encoded, and transmitted IAW NHOP pattern requirements. [S8se Chapter 4,
Appendix B, Forms 3 and 4, for data format.)

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

d. Standard Flight Patterns. Operational hurricane reconnaissance
flights will fly designated flight patterns (Appendix A of this chapter)} that
use a gquadrant system based upon the predicted direction of motion of the
cyclong canter . {8ea following diagram.) A tasked pattern may be adjusted by
the flight meteorologist to best fulfill data requirements within operational

capabilities of the aircraft or agéncy concerned.

DIRECTION OF MOTION

LEFT FRONT RIGHT FRONT

LEFT REAR RIGHT REAR



. High-Density Accuracy Requirements. DoC requires rapid acguisition
and dissemination of high-density/accuracy data. Only a limited number af
aircraft now have the capability to meet these requirements. DO reguests for
aircraft reconnaissance should include the requirements for these resources to
be committed to a particular system{s). Specific DOD aircraft resources will be
provided on a "Resources Permitting” basis only.

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

3. Reconnaissance Planning and Flight Notification.

8. DOC Requests for Aircraft Reconnaissance Data.

{1) WHC will ceordinate with Eastern Pacific Hurricane Center
(EPHC) and Central Pacific Hurricdne Center (CPHC} to determine a list of the
total DOC requirements Ffor data on tropical and subtropical cyclones or
disturbances for the next 24-hour period (05007 - 0500Z) and an outlook for the
succesding 24-hour period. This coordinated request will be provided to CARCAH
45 soon as possible, but not later than (NLT) 1830% each day (in the Fformat of
Form 1, Appendix B). Amendments will be provided as reguired.

(2) From this coordinated DOC vequest, CARCAH will publish the
Tropical Cyeclone Plan of the Day (TCPOD). When DOC needs exceed DOD and RFC
resources, CARCAH will c¢oordinate with NHC to establish pricrities of
acconplishment.

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

#la) Atlantic, Gulf of Mexico, Caribbean, Eastern and Central
Pacific - up to four G-hourly fixes per day when a storm is within 500 nautical
miles of landfall west of 55 W and north of 8 N, and up to eight J-hourly fixes
per day when a storm is forecast to be within 300 nautical miles of the U.S.
coast, Hawaiian Islands, Puerte Rico, Virgin Islands, DOD installations, and
octher DOD assets when specifisd.

{b) Investigative flights may be requested as regquired for
disturbances in arsas defined in paragraphs (a) and (b) above (i.e., one or +ws
flights per day dependent upon proximity of landfall and upon known or suspected
stage of development).

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

b. DOD Aircraft Reconnaissance Respongiveness.

(1) Notification of reguirements must occur at least 16 hours plus
en route time to the area of concern.



{2) The "Succeeding Day Outlook" portion of the TCPOD provides
advance notification of requirements and authorizes units to prepesition
aircraft. For missions requiring prepositicning, the "Succeeding Day OCutlook"
may not provide adeguate advance notification. In these situations an
"Additional Day Outlook" may be included in the TCPOD to authorize units to
preposition aircraft.

{3} When circumstances do not allow the appropriate notification
lead time, the requirement will be levied as "resources permitting”. TWhen a
"Resources Permitting” reguirement is levied in an amendment, NHC will indicate

the priority of all existing or remaining reguirements.

{4} At times a storm may develop unexpectedly and cause a serious

threat to lives and property within a shorter time frame than provided for in
the paragraphs above. These cases will be dealt with through emergency pro-
cedures not included in this plan.

©. Reconnaissance Tropical Cyclone Plan of the Day (TCPODR].

(1} Preparation. CARCAH will prepars the TCPOD (Appendix B, Form
2) daily during the peried from 1 June through 30 Wovember and at other times
during the year as reguired. CARCAH will coordinate the TCPOD with NHC, 920th
WEG,; 53rd WES, and RFC before publication.

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

ib) DOD-regquired tropizal or subtrapiegl cyclone reconnais-—
sance migsicns in the Atlantic or the Pacific west to 180 will also be listed
in the TCPOD and identified as Wavy or USAF reguirements,

(e} Amendments to the TCPOD will be prepared only when
reguirements change.

(2) Disseminaticn. The TCPOD will be made available to all
appropriate agencies that provide support te or exercise control of
reconnaissance missions or that are a part of the hurricane warning service.
The TCPOD will hke disseminated by 1800Z each day. Amendments will be
disseminated as reguired.

d. Alr Traffic Control (ATC) Clearances.

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



{2) When storm aircraft cannot maintdin assigned altitudes due to
turbulence, ATC should be advised. WNormal vertical separation of 1,000 feet at
FL 220 and below and 2,000 feet above FL 290 will be provided by ATC to aircraft
cperating in the storm area. Unless otherwise coordinated with ATC, the
altitudes between storm-mission aircraft may be used by ATC for nonparticipating
aircraft.

{3) Any procedure desired by storm-mission commanders which is

outside the above parameters must be coordinated with the appropriate  ATC
facility.

(4) Dropsonde releagses will be coordinated with the appropriate
Air Route Traffic Control Center (ARTCC) and participating aircraft if within

controlled airspace, and with participating aircraft only, if cutside controlled
airspace. Contact between participating aircraft will be made using the
freguencies listed in Chapter 4, Appendix ¢, paragraph 3.

6. Reconnaissance Effectiveness Criteria.

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

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

{2) EARLY - Fix is made from 1 hour before scheduled fix time to

one-half of the time interval to the preceding scheduled fix {not to exceed 3
hours) .

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

{4) MISSED - Data are not obtained within the parameters specified
for on-time, early, or late.

(5) EXCEPTIONS - Appropriate credit will be given when the air-
craft arrives in the regquested area but 1is unable to locate a center dus to
storm dissipation or rapid movement.

b. NHC, CPHC, or EPHC will provide CARCAH a written assessment of the
reconnaissance mission anytime its timeliness or guality is outstanding or
substandard (s5ee pAppendix B, Form 5). Requirements levied as "resources
permitting” will not be assessed for timeliness.

€. CARCAH will maintain monthly and seasonal reconnaissance summaries
detailing missions actually flown to satisfy NHC levied requirements.



7. Aerial Reconnaigsance Weather Encoding and Reporting.

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

b. Center Fix Data. Bll radar fix reports and other type alireraft
canter Ffixes will bhe made in plain text and appended to the RECCO observation
also taken at fix time. Remarks stating the degrae of confidence should be
included for radar fixes in the same manner as in Chapter &, paragraph 2.b.

2. ‘Supplementary YVertex Data. Penetration and collection of supple-
mentary vortex data on operational flight patterns A will normally start at 700
millibars &t a radius of approximately 100 nantical miles from the center as
determined by the flight meteorologist. The supplementary vortex data reguired
are as shown in Appendix B, Form 4. iote: Present weather reconnaissancs
egquipment is inadeguate to provide full data for 15NM supplemental vortex data;
data will be collected as close to stated reguirements as possible and within
the capabilities of the flight crew.

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

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

Agency = Airecraft Indicator -- Mission System Indicator

Agency = Alrcraft Mumber HMo. of missions Dépresszion Ho. Storm name

this system or ¥¥ if not or words
AF plus last 3 digits of (2 digits) a depression CYCLONE oy
tail number or greater INVEST

{2 digits)

HoAA plus last digit of aircraft
registration number

EXAMPLES:

AF985 01X INVEST {Air Force aircraft 985 on the first
mission to investigate & suspect area.)

AF9BY 0503 CYOLONE {Air Force aireraft 987 on the fifth
mission on depression No. 3. Invest or
fix as specified in TCPOD.)

HMOARZ nyn AGNES {MOAR aircraft 42RF on the seventh

mission to fix depression Ho. 1, which
has acguired the name AGNES.)



f. ©Observation Numbering and Content.

(1) The first weather ocbservation will have appended as remarks
the ICAD four-letter departure station identifier, time of departure, and
estimated time of arrival [(ETA) at the coocrdinates or storm.

EXAMPLE:

AFSES 0308 EMMY OB 01
97779 TEXT TEXT...DPTD KBIX AT 10/2100Z ETA 31.5M 75.0W AT
11/0015%

{2) All observations (RECCO, Vortex, Supplemental, and Dropsonde)
from the first to the last will be numbered seguentially. When an aircraft is
diverted from standard reconnaissance to fulfill WHC regquirements, the next
chbservation from the diverted aircraft will he labeled OB 01, will wuse the
CARCAH assigned mission identifier, and will include time of diversion and ETZ
to coocdinates of interest. If diverted from an NHC mission to fulfill new NHC
requirements or if the aircraft is programmed to satisfy separate NHC system
requirements, the same rule applies except that last report remarks will be
added to the terminated mission.

EXAMPLE:

AF96E 01XX INVEST OB 01
97779 TEXT TEXT...DPTD FOXTROT TRACK AT 05/1438Z ETA 18N
85W AT 05/16302

(3) If a CARCAH assigned mission identifier is changed inflight as
a result of system intensity changes, observation numbers will continue seguen-
tially and appropriate remarks made.

EXAMPLE:

AF9a7 03038 EMMY OB 08
97779 TEXT TEXT...0BS 01 THRU 05 XMTD AS AF987 0308 CYCLONE

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

EXMMPLE:
AF553 D308 EMMY OB 16

XXAA TEXT TEXT...LAST REPORT ETA KBIX 11/0910Z 0BS 01
THRO 10 and 12 THRU 16 EMIA OB 11 KMHR



CHAPTER 4
APPENDIX A
£ ATTACHMENT 1
OPERATIONAL FLIGHT PATTERN "aA"
Provides wortex and peripheral data on tropical and subtropical cyclones

including two f=hourly and intermediate fixes.

DATA REQUIREMENTS

OBSERVATION DETAILS

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

2. RECCO (Section 1 plus 4ddff and SViTwIwTw is required for each transit
of a triangle position. Transmit immediately. RECCO (Beection 3 plus 4d44ff and
SHTWTWwTw) is reguired for each transit of a circle position. Section 3 data
are appended to next RECCO (Section 1) observation. Groups with indicator 4 or
9 are included in observations only when surface winds are discernable or flight
iz at low level.




3. Supplementary Vortex data are reguired for each radial flewn inbound or
outbound. fTransmit data to the apapropriate monitor at the end of each pair of
inbound/outbound radial legs flown.

4. ©m each transit of the center a Fix will be made and a Vortex Data Mss-
sage completed. If it is a scheduled fix, the Detailed Vortex Data Message will

be completed using data gathered since the previous fix and will be transmitted
immediately. If it is an intermediate (nonscheduled) fix, an Abhbreviated Vortex

Data Message using data gathered since the previous fix may be prepared in lieu
of the detailed message and transmitted immediately. Center dropsonde data will
also be provided for scheduled fixes made at 700 millibars or above.

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

#46. Entry and exit headings should be one of the cardinal directions (see
recomended pattern "A" axecuténn, Attachment MNo. 1A). These radial headings
should be maintained within 20 -

7. Currernt weather reconnaissance capability may preclude complete and
timely satisfaction of these reguirements.

Weather Instrumented USAF WC-130 Flown
for Hurricane Reconnaissance
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CHRPTER 4
RPPENDIX A

ATTRCHMENT 2

OPERATICNAL FLIGHT PATTERN DELTA

Erovides a suggested approach to the investigation of a disturbance to

ascertain the existence or nonexistence of a c¢losed circulation, supply RECCOD
ochgervations in required areas, and locate the vortex center.

FORECAST
CENTER

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

2. RECCO {Section 1 plus 44dff and 9ViTwTwTw) reguired every 30 minutes.
RECCO (Section 3 plus 4ddff and 9VIiTWIWTw) required approximately every 15 min-

utes. Section 3 data are appended to next RECCD Section 1 observation. The 4
or 2 Group will not be reported if data are not available.

3. Detalled Vortex Data Message reguired if vortex fix iz made.

DISCUSS5IO0ON =

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

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



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

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

4. 1If data indicate to the flight metecrclogist that the aircraft is far

north of any existing circulation, the pattern is extended (as shown by dashed
lines) to allow further investigation.

5. If the location of the center becomes oébvicus, the pattern may be
broken off to accomplish a wvortex fix. Forecast agencies may request changes in
the pattern as dictated by their data requirements.

4-13




CHAPTER 4
APPENDIX B
FORM 1
NHCOE COORDINATED REQUEST FOR ALRCRAFT RECOMNAISSANCE

Original
___ Amendment
(Check Cne)
T ATLANTIC REQUIREMENTS
HIGH
STORM WAME FIX OR ON FENS NHC
DEPRESSION # STATION CODRDI- FLIGHT FCET ACCY PRI-
SUSPECT ARERL TIME MATES PATTERN MY MT REQT ORITY
SUCCEEDING DAY OUTLOOK
REMARK.S
I1I. EASTERN BND CENTRAL PACIFIC REQUIREMENTS
HIGH
STOEM HNAME FIX OR ON DENS MHC
DEPRESSION $# STATION COORDI=- FLIGHT FCsT ACCY PRI=
SUSPECT ARER TIME NATES PATTERN MVMT REQT ORITY

SUCCEEDING DAY OUTLODK

REMARKS

III. DISTRIBUTION
A. TO CARCAH BY 16302 OR AMEND AT ANY TIME

E. DATE TIME FCSTR INIT

4-14



CHAPTER 4
APPENDIX B
FORM 2

TROPICAL CYCLONE PLAN OF THE DAY FORMAT
==ATLANTIC, EASTERM, AND CENTRAL PACIFIC OCEANS--

FM  OL-G HQ AWS CORAL GABLES FL/CRRCAH

T3 (MAC-APPROVED ADDRESSEES)/(NOAA-APPROVED ADDRESSEES)

SUBJECT TROPICAL CYCLONE
RECON POD FROM Z (MOMTH) (YEAR) TO Z [MCNTH) (¥EAR) TOLLOWS

I. ATLANTIC
1. (STORM NAME, DEPRESSION, SUSPECT AREA) or (NEGATIVE RECON REQUIEEMENTS)

FLIGHT CHE (WHC PRIORITY, if applicable)

B Z FIX TIMES/ON STATICN TIMES
{Resources Permitting if applicable)
&
B. MISS10N IDENTIFIER
c. Z ETD
5 - DEPARTURE STATION
E. FORECAST POSITION/STORM NAME
F. DESTINATION STATION
LE 3N FLIGHT PATTERN
H. FORECAST MOVEMENT
T. REMARKS

FLIGHT TWO (if applicable, same as FLIGHT ONE)
2. (SECCMD SYSTEM, if applicable, =mame as in 1. above)
3. OUTLOOK FOR SUCCEEDING DAY (MHC FRIORITY, if applicable)

A. POSSIBLE (Unit) O STATION REQUIREMENT NEAR ({Location)
AT {(Time) Z.

IT. ERSTERN AHND CENTRAL PACIFIC (Same as in ATLANTIC)

4-15



CHABTER 4
APBENDIX B
FORM 2

VORTEX DATA MESSAGE

MANOF HEADING |PAECEDENCE TWMEDIATE

WISSLOM IDENTIFIER AND ORSERVATION NUMBER

ABBREVIATED) (BETAILED) VORTEX DATA MESSAGE

I Z JOATE AMD TIME OF FiX
DEG MIN M 5 LATITUDE OF YORTEX FIX
B 2 -
DEG MIN E W LOMGITUDE OF YORTEX FIX
A MB KO MINIMUM HEIGHT AT 5TANDARD LEVEL
8] KT JESTIMATE OF MAXIMUM SURFACE WIND OBSERVED
£ DEG N JIBEARING AND BRANGE FROM CEMTER OF MAXIMUM SURFACE WIND
F DEG ET IMaXiMiiM FLIGHT LEYEL WING NEAR CENTER
G DEG FM | BEARIMG AND RANGE FROM CENTER OF MAXIMLUIM FLIGHT LEYEL WIND
b MIMIMUM S5EA LEVEL PRESSURE COMPUTED FROM GROPSONDE OR EXTRAFPOLA-
H - — TED FROM WITHIN Y500 FT OF SEA SURFACE
c L2 MAEX FLT LvL TEMP/PRESSURE ALT QUTSIDE EYE
4 C L WAX FLT LWYL TEME/PRESSURE ALT INSIDE EYE
K C C JDEWPOINT TEWMP 5Ea SURFACE TEMP INSIDE EYE
L EYE CHARACTER Closed wall, posriy delined, cpen 5W, e1c.
EYE SHAFE ORIENTATION DIAME TER. Code syo shaps as: C - Circular, CO - Con-
caniriz, € — Elliprieal. Transmit orientatian of major axiz in tens of degrees, 1.8,
Q1010 v 190, 17170 ra 350, Tronsmit diometer in nawtical miles, Examples. CB-
W Cireculor aye Emiles in diemerer, EOPS1575 = Elliptical eye, major apis 070270, langth
of najor oxis 15 N8, fength of minor amis- 588, C08-14 — Concantag eye, diamater
inner aya 8§ MM, curer eya 14 MM
DEG WiM M5 COMFIRMATION OF FiX. Coordinotes and Time
N DEG MiH E W
Fil
.i=|.5|- DETERMINED BY/FIX LEVEL FiX DETERMINED BY: 1 = Penetration; 3 -
a Radar; 3 — Wind, 4 - Pressure; § — Temperature. FIX LEVEL { Indicare surloce canter
/ of wisikle; indicate barh serface and Flight level centers only when somell 0 — Surfoce;
1— 1500 4,; £ 850 mb; 7 =700 mb; 5= 500mb; 4 — 400 mb; 3 — 300 mb, 2 —
200 mb; 9 = Other. -
P ,r'aJ MW IHAYIGATION FlX ACCURACT’:"METEﬂﬂﬂ{ﬂﬂlC.ﬁL ACCURACY
Q REMARKS |

INSTRUCTIONS:

wnscheduled {intermediatal fixes.

Itama A thrsugh & land H whan exatropolated] are transmitted fram the aireraft immediately following the fis,
The remoinder of the messege is fremamitied as seen ot ovailoble for scheduled fixes and at the ARWO's discretion for

4-16
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CHAPTER 4
APPENDIX B
FORM 4

SUPPLEMEMNTARY VYORTEX DATA MESSACE

MARDSP \WEADI WG f Comalared By mond rare ani el

AEMARKME LAST REFOAT 84 41 THRU

YATS KMEA ETA HBIN

bR 12 — e G SRS ek e | S
MIESIGH IDERTIFIER &NE SOSERVATIGN HUMBER (Camaléted by (152l =t sar nf agl or sod o for)
aF —
SUPFLEMENTARY WORTEX DATA MESSAGE SEOENE
T S B N S ek [ | HHHY [TTTyTa) LddFr) OGfE = MO SATORS FOR DATA COLLECTED
aa o a o ASFRON TOOBNM FRDM SYSTEM CENTER
BOJA 2 | NOICATORS FOR OMATA COLLECTED
B0 [} ] 1] APPROY AOMM FEOM EvsTi v CERTER
606 * WUICATORE FOR DATA COLLEQTED
40 i ] i ATPRON GOMM 1 &M SYSTEM CEMTELR
45 % = (MDICATONS FOM DaTa COLLECTED
45 4 4 -4 — ADPEON AMM FADM SYSTEM CENTER
i 3 F 3003 T Il CATOAES FOA DATA COLLECTED
1 =+ 3 o LEFRGE FOMM FHOM SYETEY CENTENR
151 = THRDIUATUHS  FOR: DATA-COLLECTEY
(] 1 ! ! ARTRQN LENM FHOM e STEW CENTER
Y 1
s CCME = iRDlCATGRE FOR DATA COLLECTED
ce o [ = L AT FHE SYTTFEM CUNTER
(AN} i ddd)
t L [BERRR) ¢ didd = Tuur MRECTION 1§ TEHS OF
MF _ AT B OFGREES OF STORM MOTION
Thalalal [ Lglalgly { | HHHY ETTT4T4} Pl | # )
s 1 1 1 MF = IMOICATOR FOR WA FLIGHT LEVLL
= ] WimD GBsEavED
10 1 3 3 &5 F INDIDATOR  EpA TRUE GIRECTiOM OF
1 _— — ETORM MOTIOH
is i ] i TFF = sREED OF WIND |0 ENOTS
dd = TRUE DIRECTION OF FLIGHT LEWEL
WiMD $FEED | N TLNS OF DEGREES
&0 & & &
— SERAR T SEARING (GM AnD RANGE (RARY
FRGCM CEHTER OF WP
&0 8 8 )
-— ———— Y¥Gogd TITULU DATE/TIME OF CENTER (ATH
an a i o TIT4Td = TEMSSDEWFDINT |N DEGREES
CELSIUS ADO %) FER HEGATIVE
{HiE) | BERRA WAL
MiF
REMARKS «8nd of mosssgo) [HHH = PEESUURE HELGHT OATA 1N BECCO
PG AT
Ly bs b= LarivuoE |§ DEGREES/ TENTHS
L il L. i &
0 =n "1:! L= LONOITUDL 8 2 PP ST TENTHS
f = DATH UNEHOWN/ WOaTAI AR E
SAMPLE MESSAGE
UHHT 13 s 4 241703
AF3IGE. C41T FHEODERIC 0@ la
SUPTLEMEMTARY vORTEX DATA MEUSAGE
3 TA SOaah By GusnE 35027
TR EE) q0B5% EERIEY RO 1504y
50173 famal 53092 S0R07 8047
a5177 40887 A30801 asny 3507
EERET] W0maa 33070 A AECUN
51735 el * A0 Figig 15103
Lol e b i) Ccaares Ea94ar cigii algay
T 4R ERLTH AZAT0
t5537 1ORYZ 1 5800 g EERT]
301 RLEE 13074 31004 178
45176 a2 4%:83 40339 Iagan
51v7 A0RSE LR ] EhERE] 170ED
B 15T A5 B¥x102 BOGOE 17al
oo1TR (] EREE] oaE0% ELEY
ME 145 05005

£413302

PREPARED BY:

TRANSMISSIOme Ti ME:




CHAPTER 4
AFFENDIX B
FOREM 5

MISSICOH EVALUATION FORM

DATE =

TO: OL—-G, HQ AWS/CARCAH

FROM: (Director, WHC, CPHZ, EPHC]

SUBJECT: Mizsion Evaluation

(Mission Identifier)
PUBLISHED REQUIREMENTS:

Permission Coordinates (As Updated Prior to TED) N W

Flight Pattern

Mission Requirements Times

RECONMAISSANCE MISSION PERFORMANCE:

Flight Flown: Completely Partially Other

Horvizontal Data Coverage: Complete Timealy Accurate
Incomplete Untimely Inaccurate

Vertical Data Coverage: Complete Timely Accurate
Incomplete Untimely Inaccurate

Reguirements Accomplished: On Time Early Liata
Missed

Remarks:

OVERALL MISSION EVALUATION:

Outstanding Satisfactory Unsatisfactory
Eguipment: S
hocuracy: o
Timeliness:

Procedures:

Completeness:

Femarks:
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CHAPTER 4
APPENDIX B
FORM 6

NOTES

1. At the time of the observation the sireralt
ohserving platierm is considered to be locoted
on the axis of a right vertical cylinder with

a radius of 30 noutical miles baunded by the
earth's surface and the top of the atmesphere,
Present weather, cloud omount and type, tur—
bulence, ond other subjective elements are
reported gs occuring within the cylinder,
Flight level winds, temperature, dew point,
and geopotential volues are senied or computed
jand reparted as oceuring of the center of the
sbservaotion circle. Rﬂdqur echoes, significant
weather changes, distant weather, and icing
are phenomena that may alse be observed/
reported. Caode groups identifying thess
phenomens may be reported as necessary to
odequately describe met conditiens shuerved,

2. The intermediate abservation (Section Three)
is reported following Section One (or Section
Two ifappend=d to Section One) in the order
thot it was taken.

3. Plain longuoge remarks may be odded os
appropriote. These remarks follow the lost
encoded portion of the herizontal or vertical
observation and will clearly convoy the in-
tended messoge. Wertical chservatians will
not include metesralogicol remarks. These
remarks must begin with o lettor or ward—
E.G. "FL TEMP" vice "700 MB FL TEMP",
The lest repart plain longuage remarks are
mandatory, i.e., ''LAST REPORT. OBS

0T thew 08 to RITY, OBS 09 and 10 te RPMK™.

4. The hundreds digit of longitude is omit—
ted for longitudes from 1007 te 180%.

5, Describe conditions along the route of flight
actually experienced at flight level by aircraft,

6. TT, TaT4. When encading negative tempera-
tures, 50 is added to the obsolute value of 1‘?1:
temperature with the hundreds figure, if any,
being omitted. A temperoture of —52°C is
given as 02, the distinction between —5279
and 2°C being made from id. Missing unknown
temperatures ore reporfed as /7. When the
dew point is colder than =49.4°C, Caode TdT4

as // ond report the acteal value os o plain
longuage remark — E.G. DEW POINT -52°C.

7. When twa or more types of w co—exist, the
type with the higher code figure will be re—
orted Code Figure 1, 2 and 3 are reparted
Eusud on the total cloud emeunt through o
given altitude, ahave or below the aircrafe,
ond when other 'Figure:. are inupprpprigte_ The
summation principle applies anly when twe ar
more cloud types shore o given oltitude.

9,
iexceeds 3, k,in the first |_group reports

|E.- When | is roported ns o 9, HHH is

encoded a5 ¢/,

If the number of cloud layers reported

e total aumber of cloud layers, The sec-
ond l=group reports the additional number
of loyers being reported exclusive of those
previously reported. |n those coses whers
a cloud layer(s} is discemible, but o descrip—
tive cloud picture of the shservation circle is
not posible, use appropriate remarks such as
“clouds ble" ar As ble'" to indicate the
presence of leouds . In such coses, coded
entries are net made far group 9. The sequence
in which cloud ameunts are encoded depends
wpon type of clowd, cleud base, and verticel
extent of the cloud. The eloud with the
largest numerical value of cloud type code (C)
is reparted first, regardless of coveroge, base,
or vertical extent., Among clovds of the same
cloud type code <haring o0 commen bose, the
cloud of greatest vertical extent is reparted
first., The summation principle is not used;
each layer |s treated as though no other
clouds were present. The tatal amount of
clouds through one oltitude shared by several
clouds will not exceed 8§ oktos. Only use
cade figure 0 os o place halder when you
coan determine thot no odditional cleud
layers exist, |n cese of undercast, aver—

cost, etc., use code figure 7 os a place-~
helder,

10. Due ro limitetions in the ahility to
distinguish seo stote feotures representative
of wind speeds above 130 knets, surfoce wind
speeds in excess of 130 knots will not be
encoded, Wind speeds of 100 te 130 knaots
inclusive will be encoded by deleting the
hundreds figure and adding 50 to dd. For
wind speeds abave 130 knots, dd is reported
without adding 50 and ff is encoded as 7/
with a ploin languege remark added, |LE.,
—sfe wind abave 130 knats.

11. Significant weother changes which have
occurred since the |ost ebservation along

the trock are repacted for Ws.

-12, When aircrelt encounters scing in 1evel
flight, the height at which the icing
securred will be reported for hihi- The

HiH; will be reparted as /7,
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CHAPTER 4
APPENDIY B
FORM &
Z0DE TABLES

T

ABLE 1

XKX

222 Sec One Qhzervation withaut radar

copab ity

555 %ec Threae [lntermediote} sbservation

with or withowt radar capakility

J77 8Sgc One Observation with radar

copability

TABLE 2

¥

Mo dew point capabihity facts below
10,000 meters

Mo dew paint capability
10, GO0 meters

Ma dew point copability acfr below
10,000 metars and flighe I¢l remp —50%
at colder

Mo dew point capabilitys
10,000 meters and flighe
o7 calder

Leaw point capability ‘ackt below 10,000
meters

Dew point copahelity focfr orar obove
10,000 meters

Dew pomnt copability /‘actr below 0,000
meters ond flight vl temp —50%C or
calder

Dew point capability ‘ectt ot ar abowe
10,000 merers and flight vl temp —50%-

ar colder

acis gy or above

acft ar ar Obova
I¥] temp —5I:Ia|:

TABLE 3 @

i D“ -o0% W Marthern

190 W ]g[}n W Matthern

7 180 _ogp® E Morthern

350% _n%E Marthern

4 Mot Usag

5 0% — 90" w Sauthern

& 0% _ 1809 W Southers

7 o80°% _.90% Sauthern

B.90% 00 g Southern

TABLE 4 B

0 Mona

I Light turbulence

7 Moderate turbulense -:Ie.ur_ air, infre—
quent

3 Maodarate turbulence in clear air, frequent

4 Moderate turbulence in cloud, infraguent

5 Moderote turbulence in cloud, fraquant

& Severe turbulernce in clear gir, infrequent

7 Severe turbulance in clear air, freguent

& Sevare turhulence in cloud, infrequent

9 Sewere turbulence in clouvd frequent

TABLE S §_

0 In the cloar

&

In and out of clouds

F In elouds all the time (cantinous [MC)
! Impessible to determine due to derkness

or other cavse

TABLE §

6
1

dy

Spor Wind
Average Wind
Me wind reparted

TABLE 7 4,

]

1

Winds obtainad using doppler radar or
inertiol systems

Winds chtained wusing ather navigation
eguipment and for techarques
Mavigotor unable to determine wind or
wind not compatible

TABLE 8 =

 Clear

| Feattered (troce te 4B cloud l:ﬂvnr__EEE'l'
2 Broken (578 to 778 cloud coverage)

3 Owereost/undercost

4 Fog, thick dust or hoze

E Drizzle

& Rain fcentinowes ar intermittien precio —

7
8
9

from stratiform clouds]

Snew of rain and snow mxed

Showerls} {continous. or intesmiftent
gracip — from cumuliform clouwds)
Thundarstarm(s)

Unknown for any couse including dark —
s

TABLES

0

Z
3
4
5
-]
7
!

F

Sea level pressure in whole millibars
{thousands figd ! any smdired)

Altitude 200 mb surface in gaspotential
decomaters

rehavanmda. Mg ff ey omidted)

Altitude BSD mb surfoce im geopotential
maters (thouzanda fig omritod)

Altitude 700 mb surface in geopotential
meters fihocsinds fig amfried)

Altitude SO0 mb surfoce in geopotential
decameters

Alvitude 400 mb surfoce in geopotential
decamaters

Altitude 300 mb surface in geopotential
decometers

Altitude 250 mb surface in gecpotentiol
decometers frhausands [ig if any ceutted)
0 _ Yalue in gespotential decamerers;

if negative 500 15 added to HHH

Mo shsolute altitude available or geopo—
tential dara nat within * 30 meters 4 mhb
RECUrOCY raquirgments,

LABLE 10 N,

8

L} OO b R L B L RS

Ho odditionol eloud loyers (place holder)
1 okto-or less, but not zers

{148 or lews aky covered)

2 oktos jar 248 of skr coversd)

3 ﬁ"_ﬂﬂi for 348 sk Coverod)

4 phios for 478 af sky covesad)

5 nktos ror 578 of aky covered)

& ok105 or 678 of sky cavercd)

7 oktas or mare but net B oktds

8 oktos or sky campletely covered
Sky obscured (ploce holder)

TABLE 1] C

0 Cirrus (Ci)

1 Cirrocumules (Cc}
Cirrostrotus (Cd)
Altocumulus {Ac)
MAltostratus (As)
Mimbestrotus (Haj
Strotocumulus (Sc)
Strotus (51)

Cumulus (Cul
Cumulonimbus (Ch)
Cloud type unknown due
to dorkness or other
onalegous phenamena

e, o O S O L e LeF RS

TABLE 12 h.hyHHhjhiHH,

00 Less than 100
01 100k

DF 200 i

03 300 #

eic, et

49 4,900 fr

50 5,000 £+

El. 55 MNat vsed
54 4,000 fr

§F 1,000 fr

i, etc

7929 000F

B 30,000 1

B1 35.000

B2 40.000 11

ate, aff

EQ® Greoter than ?ﬂl[mu fr

24 WUnknown

TABLE 134,

0 Me repert

1 ME 7 HW
2 E 8 N
3 5E 9 all directions
4 5

5 &%

& W

T

ABLE 14 W,

Ma change
Marked wind shift
Beginning or ending of morked
turbulance
Marked temperature change (not with
altitude)
Precipitation begins or ends

harge in clowd farms
Fﬂ'ﬂ or ice fog bonk begins or ends
Warm frant

Cold frant
Front, type not-spacified

TABLE 13 5p5.5

Me rapart

Previcus position
Present position

a0 nawtical miles

&0 nautical miles

90 nautical miles

120 noutical miles

150 mautical miles

180 nauwtical miles

Mere than 180 neuticel miles
Unknewn (not uzed for 5.}

Lol S bnb G Rr—

e W O ] B L B R B3 — £
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CHABTER: 4
APPEMODIX B
FORM B
CODE TABLES {CONTINUED)

TaBLE 1& w g

Mo regork

Signs of 0 trapicsl cyelene

Ugly threcfening shy

Dystsrorm or sandstarm

Fog o ice fog

Wotars pout

Cirrantratus shield or bank
Altosirates or oltocumulus shield or
bank,

Line &l haavy cumulus
Cumulenimbus heads or thunderztorms

TABLE 17 |

—

= n = 0 N B LD

E

7 Light
£ Moderote
9 Severe
Unknown or contrails

TABLE 18 |,

Mone

Rima rge o cloods

Clear iee in clouds

Combmation rime and cless ice in clouds
Rime ice in precipitation

Clear jce i precipifatian

Combinatien rime and clear 1ce in precip
Frost {1emyg in clear o)

Monpersistant centrails *jass than 174
nauticnl miles long)

Persistent contralls

& D Tbh W R =D

TABLE 1% 5. E..F,

[ M 5 SOMM
TOHM & S0-BONM
ZOMM 7 80~ 100NM
g
t}

T Ll B3 —s T

JONM 100~ 150N
J0M M Greater then 1508

Unknown
TABLE 30 O,

Circular
MME — 55W
ME — 5W
EME — WiW
E-—W

ESE — WHW
S5E — MW
SSE — MW
5N
Unknawn

Bl L s L) — D

TABLE 21 e
Scatterad Area

Salid Areg

Geattered Line

Sald Line

Scatteared, all quodrants
balid, all quadrents
lUnkngwn

On Lh e Ll B e

TABLE 22

St e

2 Wegk

5§ Moderate

8 Sfrang
Linknswn

TABLE Z3 VY,

| Inflight wisibility O ro and ingiueding 1 mautical mila
2 Inilight wisibility greater shan 1 and not exceeding 3 nautica| miles
3 Inflight wisibility greater than 3 nawtical miles

RECCO SYMBOLIC FORM

SECTION ONE (MANDATORY)
9XXXS GGagi; YQLclaly LoloboBfe h hhadsda

ddiff TTTT gw /iHHH

SECTION TWO (ADDITIONAL]

kM N Ny Chigh HyHy coi s addit
EWsS Wadi 710,55, Thihg HiHy Bdod 5.0,
BEWE]E._.J" quTwTwTw

SECTION THREE (INTERMEDIATE)

9AXX9 GGgpig TOLaobola LelolaBic hoh badid,
ddiff TTTyTyw JiHHH
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AIRCRAFT RECONNAISSANCE COMMUMICATIONS
1. General. USAF and NORA aircraft will normally transmit reconnaissance

observations using HF single sideband radio through the USAF Aeronautical
Station complex to the appropriate weather reconnaissance data monitor. Weather
monitors will evaluate these reports and disseminate them to either the AWN at
Carswell AFB, TH, or the weather communications facility at Saitland, MD.

2. Air Ground Communications. The USAF 4deronautical station contacted
will depend upon aircraft location and radio propagation conditions. Initial
contact radio {requencies are as published in appropriate en-route f£light
publications. after initial econtact, aeronautical stations will provide a
digcrete f[reguency Lfor mission use if possible. Aircrew relay of weather
"reconnaissance data will be by direct phone-patch to the weather monitor.
Specific radic procedures and terminology will be described in Allied Communi-
cations Publication {(ACE) 125. USaF has authorized the use of "Immediate"
precedence for transmission of hurricane reconnaissance reports as follows:

PRIMARY SECONDARY
Pirect phone-patch between aircraft Direct phone-patch between
and Miami Moniter (Atlantiec and aircraft and any weather monitor
Eastern Pacific) or Hickam Weather through any aerc station,

Monitor (Central Pacifie) through
any aerao station.

3. RBir=-to=aAir Communications. When more than one reconnalssance alroraft
is known to be operating in a particular area of interest, the following
frequencies will be used for plane-to-plane communications and coordination:

a. Primary VHF 123.05 MHe.
b. Secondary UHF 304.8 MHzZ
2. Back-up HF 4701 KH=z USB
4. Aircraft Satellite Data Link (ASDL) equipped aircraft. Bircraft

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

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

4-23



(1} Ome Minute Observation - All locations

i Message Header) (Date/Time}

URNTAQ ¥MIA 291830

{Platform Identifier) {Date/Time-NESDIZ)

15C8419C 23012 3220

{Mission Identifier)

NOARZ 0401 ANA

{TIME} (LATITUDE) (LOWNGITUDE] (PRESS ALT) (D VALUE)
1233 2B03 0anzy 0E173 +0436

{WIND) (TEMP) (DE)

213010 +138 +086
HNHNN

{2) RECCO Observation — Atlantic Area

(Message Header) {Date/Time) BSame as for 1 minute
observation.
(Platform Identifier) (Date/Time-MESDIS) - Same as for 1

minute observation.
(Observation Manop Heading)
URNT 171 EMIA
MOAAZ 0401 ANA OB 03
{RECCO text)
97779 12428......93275
BN

(Date/Time)
281642

{3) RECCO Observation - Eastern and Central Pacific - Same as for
Atlantic except that observation manop heading is URPN11 KMIA.
Note: 11 used for routine tropical eyclone observation
12 used for wvortex reports, etbd.

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

4] +5 +5 +10 +10 +15 +15 +20
RFC RFC
42RF 43RF
P=3 (A P-3(B)
+20 +25 +25—— +30 +30 +35 +35—— +40
RADAR RADAR RFC
42RF
P=3(A}
+40 +45 +45 +50 +50 +55 +55 +60
RFC EADAR RADAR
43RF
BP=3(B)
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Because only 4 minutes and ZB seconds of each S-minute time block can be
used for data transmission, roughly 1/2 minute is left in each transmission
block. This schedule is designed to eliminate diagnostic statements that would

appear at the NESDIS computer if data from specific sources arrived at the
computer at unscheduled times.

Le ety Data Transmission Test -
season  (June),

Prior to the beginning of the hurricane
each aircraft equipped with ASDL will perform a ground or air-

borne test of the eguipment and data ground handling procedures to determine the
equipment reliability, transmission errors,
of the data from the aircraft
caster.

and time lapse between transmission
and receipt of the data by the hurricane fore-
Test data will be forwarded to Chairman, WG/HO.

ASDL UPLINK — 405 MHz 'm'.
(RECON DATA) 'g'lﬁl
Fa i
fug | 1
(GOES A-B) e '

AEDL DOWMLINK
1614 MHz

(450L = AIRCRAFT TO SATELLITE
DATA LINK)

— USERCALL IN CIRCUITS
- - o {MHC)

GROUND TRACKING STATION

Schematic of the Alrcraft to Satellite Date Link (ASDL)
on MOAA P-3 Aircraft



RECONNALSSANCE ORGANIZATION COMMUNICATION CAPABILITIES

STATION

Federal Coordinator
for Meteoroclogy {(OFCM)

CARCAH/MIMI Monitor

Mather Weather Monitor

Higkam Weather Monitor

National Hurricane
Center

Alternate M¥ational
Hurricane Center

Eastern Pacific
Hurricane Center

Central Pacific
Hurricane Center

Naval Eastern Oceanc—
graphy Center, Norfolk

Maval Western Dceano-
graphy Center,
Pearl Harbor

RFC

bet 5, AWS

AF Global Weather
Central

CINCLANTELT OAC

ARTCC Miami

53 WRS

920 WRG

R - QL7072
B - COMEDS
c - AFTH

ADDRESS

Suite 300,
11426 Rockville Pike
Rockville, MD 20852

OL—G, AWES
Coral Gables, FL

pDet 7, 24 WS
Mather AFE, CA

Det 4, 1 WW
Hickam AFB, HI

WMat'l. Hurricane Center
Coral Gables,; FL

WEFQ
Washington, DC

WSFO
New Orleans, LA

WSFO
Badwood City, CA

WsFo
Honolulu, HI

NAVEASTOCEANCEN
Norfolk, VA

HAVWESTOCEANCEN
Pearl Harbor, HI

RFC

Miami, FL

Det 5, AWS
Keeslar AFB, M5

AFGWC
offutt AFE, HE

CINCLANTFLT OAC
Ronkonkoma, HY

ARTCC
Miami, FL

53 WRS
¥eesler AFE, MS

920 WRG
Keesler AFB, MS

4-26

TELETYPE

=

TELEPHONE

AV B51-1460
Cr 301-770-34e4
FTS 443-8704

AV B94-3430

Co 305-666-4612
FIS 350-5547

AV 894-1150

(phone patch only)

IV B2B-4377

AV 315-449-1279

co 305-667-3108
FTS 350-5547

£0 301-899-3152
FT5-763-8300

co 504-522-73310
FTS 6B2-6821

0o 415-876~9381
FTS 463-7767

D B0B-833-7692

AV 820-7750

AV 315-430-01711
lagk for 471-0004)

Co 305-526-2236
AV BGB-2544

AV 271-25B6

FTS 866-25386

AV 938-1694

AV B394-1910

AV BE58-4540

Co &01-377-4540

AV B5B8-4318
co eQ1-377-4318




CHAPTER 5

SATELLITE SURVEILLARCE OF TROPICAL AND SUBTROPICAL CYCLONES

1. 5Satellites

a. Geostationary Operational Environmental Satellite (GUES). The GUES
system consists of two operational spacecraft, GOES East at 75 degrees W and
GUES West at 135 degrees W. Standby spacecraft with limited operational
capabilities are positioned between 75W and 135W. The principal GOES products
are 1/2-hourly pictures with implanted grids automatically applied toc all
sectors. During daylight hours, approximately 1, 2, and 4 Em resclution fixed
standard sectors are pfoﬂucad. During the night {(also available in daylight),
the same geographical coverage standard sectors are produced with 7 Em
resolution infrared (IR}. The IE data may be énhanced to emphasize wvarious
features. Floating sectors which are scheduled by the Satellite Field Services
Stations (5F55's) are produced to augment the standard sector coverage support.
A1l products are delivered in near real time to the HNational Envirocnmental
Satellite, bData and Information Service (NESDIS) Synoptic Rnalysis Branch (SAB),
the SF55's, and Weather Service Forecast Offices (WSFOs). (See GOES Operational
Data Flow, Appendix A, Attachment 1; Satellite Data Availability, Appendix A,
Attachment 2.)

L. MWOAR Pelar-Orbiting Satellites. These satellites cross the U.S.
twice daily near the eguatorial crossing times as indicated in Appendix A,
Attachment 2. Data are avallable wvia direct read-cut (HRPT and APT} or central
processing. AVHRR data are available on a limited basis through the GOES dis—
tribution system. AFGWC receives global NOAR imagery data direct from central
readout sites on pass by pass basis. Data are processed in mapped and unmapped
form for use internally.

2. Batellite Field Services Stations (S5FS85)

a. Support Concept. GOES imagery in support of the hurricane warning
service is distributed to the Central Data Distribution Facility (CDDF) at
Marlow Heights, MD, to the S5F55's in Miami, San Francisco, Washington, Hew
Orleans, and Honolulu. These 5FS55's are colocated with NWS hurricane warning
offices and are responsible for providing direct satellite support to the
warning center. This support includes the use of fleating sectors at 1, 2, and
4 km wisible and 7 km IR positioned owver the storm area. SF55's and SAB
routinely provide classification of storms using Dvorak Technigues for both
vigibkle and IR data.

b. Station Contact. SFSS satellite meteoroclogists can be contacted as
follows:

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

{2} ®San Francisco = 24 hours a day at (415) 896-9122/23 or
FTS470-9122/9123.



{3) Honelulu - 24 hours a day at (808)836-2776.
t4) Washington - 24 hours a day at (301)763-8239 or FTS 763-8425,
{5) tHew Orleans - 24 hours a day at (504)5649-5130 or FTS 682-28B07.

C. Gatellite Tropical Disturbance Summary. The Miami, San Francisco,
and Honolulu 5F53's distribute twice daily at the times indicated (Appendix B,
Form 1 to this Chapter) a satellite summary which describes significant weather
in the tropical regions of the Atlantic, Eastern Pacific, and Central Pacific
(north and south between 140°W to 1?GUE, respactively) .

3. HNESDLIS Synoptic Analysis Branch (SAB). SAE operates 24 hours a day to
provide satallite support to the National Meteorological Center (NMMC). The SAR
also distributes twi%F daily a "Satellite Tropical Disturbance Summary for the
Pacific (West of 170°E) and the Indian Ocean." SAB may be contacted at {(301)
763-8444 or FTS 7e3-B444.

4. The Defense Meteorological Satellite Program (DMSP). DMSP will provide
coverage of tropical/subtropical cyclones whenever pogsible. Data covering the
Hational Hurricane Operations Plan (NHOP) areas of interest will be received
gentrally at the Ailr Force Glebal Weather Central {AFGWC) at Offutt AFB, NE; and
locally at the direct readout site at Hickam AFB, HI.

4. Merth Atlantic Surveillance. AFGWC readounts will augment WNESDIS
surveillance for the Horth Atlantic. AFGWC will transmit teletype bulletins
describing the location and intensity classification of the system (in the
format shown in Appendix B, Form 2) to the Naticnal Hurricane Center (NMHC) on
organized disturbances evident at the Tropical Classification = 1 (T=1) level or
higher.

b. Eastern Pacifi¢ Surveillance. AFGWC will provide data at special

reguest to the Eastern Pacific Hurricane Center (EPHC) if EPHC determines the
coverage from available NESDIS satellites should be supplemented.

¢. Central Pacific Surveillance. Hickam readout will provide data at

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

5. ©Batellites and Satellite Date Availability for the 1982 Hurricane
Season. Appendix A, Attachment 2 of this chapter lists satellite capabilities
for the 1983 hurricane season.
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MND SATELLITE DATA AVAILARILITY FOR 1983 HURRICANE SEASON
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SAMPLE OF SATELLITE TROPICAL DISTURBANCE SUMMARY

ABXX15 KSFO Z210B00Z

ABXX( ) KWBC, KSFO, KMIA; PHHNL

SATELLITE TROPICAL DISTURBANCE SUMMARY

ALL MOVEMENTS AND TRENDS 24 HOURS UNLESS OTHERWISE STATED

EAST PACIFIC GOES WEST IR NITE 210745%2
(QCEANTIC AREA) {SATELLITE & SENSOR(S) {PREPARATION TIME)
[Location) {Time) [Batellite Code) (Hame and/or No.)

TROPICAL STOBRM SUSAM. SEE LATEST EPHC ADVISORY.

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

WIDE WAS BKN YDA. BREKN TO OVC AREA 3 TO 5 DEG IN DIA IS MDTLY ACTC CHTRD NEAR
11N 116W HAS MVD W 5 DEG WITH LTL CHG.

ATLANTIC GOES EAST IR NITE 210630%Z
{OCEANIC AREA) ( SATELLITE AND SENSOR(S)) (PREPARATION TIME)
[Location) [Time) (Satellite Code) {Mame and/or Ho.)

HO TROPICAL CYCLONES OBSERVED

ITC 3 TO 5 DEG WIDE FM 10N 20W TO 14N 50W IS MSTLY BEEN AND MDTLY ACTV WITH LTL
CHG. BREN RACTV ITC FM 14N 50W TO 178 57W 4 DEG WIDE HAS INCREASED IN WIDTH

(Heading) { TIME} {OCEANIC AREA) {TYPE OF DATA)
*ARNN1S KMIA 0700% atlantie/Caritbean IR NITE
*AEXXK11 rMIA 19007 Atlantic/Caribbeen VIS/IR DAY
*REXX15 KESFO 0800% Eastern Pacific IR WITE
*ABXX11 KSFO 20008 Eastern Pacific VIS/IR DAY
*ARXX 15 PHNL 1000 Central Pacific TR WITE
{Wes 140W=-170E)
YRBXX11 PHNL 22002 Central Pacific VIS/IR DAY
(N&S 140W-170E)
ABXX12 EWBC 11802 Indian Ocean IR NITE
ABXX13 EWBC nsang Western Pacific VIS
(N&S W of 170°%E)
ABXX14 EWEBCD 23002 Indian Ccean VIS/IR DAY
ABXX16 KWBC 19602 Western Pacific IR MITE

(N&S W of 170%E)

*Wnenever a tropical system is located in these areas, Part 1 will carry the
following statement: See latest (NHC, EPHC, or CBHC) advisory{ies).




CHAPTER 5

APPERDIX B
FORM 2

CENTER FIX DATA FORM AND MESSAGE FORMAT (SATELLITE)

MESEAGE HEADING:
TPET CCCC

A
CYCLONE DESIGHATOR

Designator of tropical cyclone category irncluding
name/number . Wnen a cloud system has not yat

been designated by name/number enter TROPICAL
DI1STURBANCE.

Sample entry:; TROPICAL STORM AMY (15)

B
DATE/TIME (Z) OF FIX

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

c
LATITUDE OF POSITION

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

¥
LORGITUDE OF POSITION

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

E
FOSITION CODE WUMBER

Enter Position Code number (PCN) and source of

data (DMSP, MNOAAR 2, etc.). Spell out PCN number.
Select PCN number from code below:

GEOGRAPHICAL GRIDDING
CHE: eye fix

THREE: well defined
circulation
center

poorly defined
circulation
center

EPHEMERIS GRIDDING
TWO 2 eye fix
FOUR: well defined

circulation

center
poorly
defined
circulation
center

FIVE: S5IX:

Sample entry: ONE/DMSP

P
DNORAY CLASSIFICRTION

Dverak classification for storm intensity as

described in MNOAR technical Memorandum KESS 45
and IWW/TH-81/001. Dvorak classification will be

made once each day and must be based on visual
data. If & new Dvorak classification number
cannot be derived, use the last reported number.
Include in parenthesis the date and nodal time of
the data on which the Dvorak analysis is based.

Sample entry: T 4.5/4.5/D1.0/25HRS (252305Z)

REMARKS

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

|

5-6
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CURRENT INTENSITY AND "T" NUMBER
CLASSIFICATICN TABLE

The current intensity (C.I1.) number relates directly to the intensity of
the storm. The empirical relationship between the C.I. number and a storm's
wind speed is shown in this table.

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

[+ 9% 0 MWS T- MSLP MSLE
Number {Fneots) Number {Atlantic) ({NW Pacific)
1 25K 1
1.5 28K 1.5
. 30K 2 1009 mb 1003 mb
2.5 A5K 2.5 1005 mb 999 mb
3 45K 3 1000 mb 994 mb
3.5 55K 3.5 994 mb 988 mh
4 BhE 4 987 mb 281 mb
4.5 77 4.5 279 mb 273 mb
5 90K 5 970 mb 954 mh
5.5 102K 5:5 960 mb 954 mb
& 115K & 948 mb 942 mb
6.5 1278 6.5 934 mb 929 mb
7 140K 7 521 mb 915 mb
7.5 155K 7.5 g90& mb 900 mb
2l 170K 8 B30 mb 284 mb

The empiriecal relationship between the current intensity (C.I.) number and

the maximum wind speed (MWS), and the relationship between the T-number and the
minimum sea level pressure [(MSLP).
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CHAPTER &

SURFACE RADAR BEPORTING

1. General. Radar observations of tropical cyclones will be made at
Department of Defense (DOD), MNational Weather Service (¥wWs), and Federal
Lviation BKdministration {FaA) radar facilities and at other cooperating radar
facilities according to established agreements with NWS.

2. Procedures

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

b. TIF the central region of a storm is defined by an identifiable wall
sloud; the radar fix is reported as an EYE. If the central region is recogniz-
able, but not well defined by a wall cloud, it is reported as a CENTER. When
the EYE or CENTER is only occasionally recognizable or some other central region
untertainty exigts, the EYE or CENTER is reported as P5BL EYE or FPSBL CENTER.
Remarks stating degree of confidence will be included with EYE fixes only and
will be classified as either GOOD, FAIR, or POOR. A GOOD fix is reported when
the EYE is symmetrical - wvirtually surrounded by wall cloud; a POOR fix is
reported when the EYE is asymmetrical - less than 50 percent surroundaed hy wall
cloud; a FAIR fix is reported to express a degree of confidence between GOOD and
POOR.

o. Timely transmission of trepical cyclone radar reports is essential.
Normally, radar reports are transmitted on Radar Report and Warning Coordination
Circuit (RAWARC), GT 7072, or Conus Meteorclogical Data System (COMEDS) circuit
eguipment . Thoze radar facilities not having weather transmission capability
may call the nearest Weather Service Office (WSO) collect.

3. Special Provisions

a. If HNWS Weather Surveillance Radar (WSR 57) and DOD weather radar
farilities are collocated (within 25 nautical miles), the HWS radar will have
the primary responsibility for making and transmitting tropical cyclone radar
reports — DOD will provide backup service. If a radar facility is less powerful
than the WSR 57 and is collocated with Worth American Rerospace Defense Command
(HORAD) long-range radar facility, the NORAD long-range radar faecility will
have the primary responsibility for making and transmitting tropical cyclone
radar reports provided it is manned by a qualified weather radar operator, the
less powerful radar facility will provide backup service. Any backup radax
facility, however, may transmit radar reports as desired.



b. If radar reports are needed from NORAD long-range radar Ffacilities
or Air Route Traffic Contrel Centers (ARTCCs), ¥WS will dispatch weather radar
specialists to these facilities to make and transmit tropical cycoclone radar
chsetvations. DOD and FAA have authorized the Director, NWS, to dispatch NWS
radar specialists to ARTOCs and HORAD sites during eritical hurricane threat
situations to make and transmit hurricane radar observations. Specific pro-
cedures regarding notification, access to sites; clearances, etc., as agreed to
by DOD and HNWS will be +the responsibility of the Severs Weather Branch,
Operations Division, NWS Headguarters, and will be strictly adhered to.

@. Air Weather Service S5taff weather officers providing support to
NORAD long-range radar units act as coordinators for visits. These coordinators
are: Commander, Det. 41, 12 Weather 5g., 20th North AMmerican Aerospace Defense
Command Regional Control Center (WRCC), Ft. Lee, AFS, VA (804) 732-7256, ext.
765); Commander Det. 27, 12 Weather Sg., 21 WRC, Hancock Field, Syracuse, NY
{315) 458-5500, ext. 3535); Commander, Det. 4, 1 Weather Wing, 326 Air Division,
Det. 4, 7TWW, Hickam AFB, HI (AV 315-449-6262). Sites are listed in Appendix A
of this chapter.

#d. Procedures for Detailing National Weather Service Radar Meteorologists
te the FAA's ARTCCs.

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

b. ©Owing te the limited facilities at ARTCCs, NWS agrees that no more
than two persons will wvisit a Center at any given time. Each wvisit will
normally be short, one or two days, but will depend upon the progress of the
hurricane under observation.

{1} The Meteorclogist in Charge (MIC) of the HWWS facility must
notify the appropriate MIC of the Center Weather Service Unit (CWSU) at the FaA
facility of the intent of WNWS personnel to visit such a facility. This
notification will include the nameis) of the individual(s) and inclusive date(s)
of wvisit. Appendix B lists FAAR ARTCCs and HWS tie—in facilities,

(2} The CWSU/MIC will ocbtain approval from the air traffic
facility manager for the visit and notify the NWS/MIC. A memorandum of
understanding between the CWSU/MIC and the NWS/MIC will be maintained to assure
well-coordinated wisits. It will be the responaibility of the BSsvers Wsather
Branch, Operations Division, NWS Headquarters, GSilver Spring, MD, to keep
Lppendix B current.

{3} Positive identification must be presented for access to FaA
facilities.

(4) ©Only those personnel from the appropriate NWS facility will be
admitted to FAR facilities.

(5) Copies of this plan shall be forwarded to appropriate ARTCCs.
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PARTICIPATING RADAR STATIONS

Hational Weather Serwvice Fadar
Apalachicela, FL WSR-57
Atlantic City, WJ WSR=57
Baton Houge, LA WR-100-5
Brownsville, TX WSR-57
Brunswick, ME WSR=-57
Cape Hatteras, NC WSR-57
Charleston, SC WSR-57
Chatham, MA WSR=57
Daytona Beach, FL WER-57
Galveston, TX WSR~57
Jackson, MS WER=57
Key West, FL WSR-57
Lake Charles, LA WSE-57
Miami, FL WER-57
New Yorlk, NY WSR-57
FPatuxent, MD WSE=57
Pensacola, FL WSR-57
San Juan, BR FPS-67*
5lidell, LA WSR=57
Tampa, FL WSR-57
Victoria, TX WR=100=5%
Volens, VA WSR-745
Waycross, GA WSRE-57
Wilmington, NC WSE-57
*FAA-U.S5. Navy joint-use radar.

Department of Defense

ERndrews AFB, MD Fp5=77
Barksdale AFB, LA FP&-TT
Bermuda MAS FES-106
Cape Canaveral AFS, FL FPE-TT
Chase Field WAS, Beeville, TX FES-106
Cherry Point MCAS, NC FPS-106
Corpus Christi MAS, TX FPS-106
Eglin AFB, FL FEpS-77
Homestead AFB, FL FRs=-T77
Howard AFE, CZ Fp5-77
Jacksonville MAS, FL FES-1006
Keesler AFB, MS FP5-77
MacDill AFE, FL FES=-T77
McGuire AFE, WJ FES5=-T77
HNew Orleans MAS, LA FPE=106
Horfolk HAVERSTOCEANCEN, VA FP5-106

Latituade

29%44 'y
39927
30%32'y
257541
4354 'n
3516w
32754 '
41 39'n
2911y
29 18'%
32719y
2433
30 07 '
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38717'N
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27°42'8
28%51 '
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31°15'N
34716
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28 22'R
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40°00'W
29 50'H
36 56'N

]

000 9 @ 000 0 GQ 00

Longitude

g4 sy 1y
74%35 1y
91%9'w
97 26"
69756 ' W
75733y
2002w
69-57'W
81%3'w
94 48'W
ap 05w
8145w
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76°25'W
87 19w
65 46'W
89 46'W
g2"24'w
96755y
79%0'w
82 24'W
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76 18'W
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APPENDIX A (continued)

Pope AFB, NC FP5-77 35912 7901 W
Randolph AFB; TX FPS-77 20%32 'y 9817w
Robins AFEB, GA FPS-77 32%38'N 8336w
Seymour Johnson AFB, NC FPS-77 35920 "N 7758 W
ADCOM Sites
20 NORAD Region Control Center (20th NRCC)
Latitude Longitude
**OLAF, 20 ADS, Patrick AFB, FL 28%13 80°36'W
**QLAD, 20 ADS, Ft. Lonesome, FL 27°36'n 82°06'w
OLAJ, 20 ADS, Key West NAS, FL 24%35'8 81°41'W
#%578 Radar Sq., Tyndall AFE, FL 30705 'N 85737'w
**579 Radar Sg., Jacksonville NAS, FL 30213 ') 81%41'w
701 Radar Sq., Ft. Fisher AFS, NC 33%a' 77951y
#*771 Radar Sq., Cape Charles AFS, VA 37203'& ?525?1w
OLAC, 20 ADS, Jedburg, SC 33°06'H B0 12'W
21 NURAD Region Control Center (21st MRCC)
762 Radar Sg., North Truro AFS, MA 42%02'8 70%03'W
772 Radar Sq., Gibbsboro AFS, NJ 39%49 5 74%57'w
OLAA, 21 ADS, Sulfolk, NY 40°54'n 7242w
**Det 1, 21 ADS, Bucks Hatrbor AFS, ME 44%38'% 67724
**pemoted in the FAA ARTCC
Cooperating Sites
Bay St. Louis, MS (NASA) CPE-9 30%42'n 8907w
Cambridge, MA CPS-9 42%42 'y 71%&'w
(Massachusetts Institute of and
Technology) M=33
College Station, TX CPS-9 307378 96721 'W
(Texas A. & M. University)
Coral Gables, FL SP-1M 25743 ' 8017w
{University of Miami) and
CP5-68
Wallops Station, VA (NASA) MPS-13 37750 'y 75291y
SPS-12 37°56'N 75°28'W
FES-16 37750 '8 7529 'y
FPO-6 37528 7531w

Radar used depends upon the location of the hurricane; the one in use will be
properly identified.
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FAA Radar Sites Remoted to ARTCC's

FAA--ARTCCS

New York ARTCC {(Islip NY)
L+I. MacArthur Airport
Ronkonkoma, LI, NY 11779
COM: 516-663-3401

FTS: B-737-3401

Boston ARTCC
Federal Aviation Admin.
Alr Route Traffic
Control Center
Northeastern Blvd.
& Harris R4.
Mashua, NH 030&0
COM: 6&03-883-1171 x633
FTS: B=-B34-6633

Miami ARTCC

7500 HN.W. SAth St.
Miami, PL 33166
COM: 305-592-9770
FTS: B-350-2678

Jacksonville ARTCC
P.Q0. Box 98
Hilliard, FL 32048
COM: 904-845-3311
(Hilliard)
904-7391-2581
(Jacksonville)
FTS: B-946-2581

Houston ARTCC

P. 0. Box 60308
Housten, TX 77205
CcoM:  713-443-B545
FT5: B8-521-3070

Dakland ARTCC

5125 Central Ave.
Fremont, CA 94536
COM: 415-797=-3200
FTS8: B8-449-6200

FAA Radar Sites

Trevose, PA
Benton, PA

Boston , MA
Bucks Harbor, ME

Patrick, FL
Richmond, FL

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

Alexandria, LA
Ellington, TX
Lackland, TX
New Orl=ans, LA
Qilton, TX

Oakland, CR

Paso Robles, CA
Red Bluff, CaA
Sacramento; CA

NWS Tie-in Facilities

Information to be added
a later date.

at



APPENDIX B (Continued)

FAAR-—ARTCCS FAA Radar Sites NWS Tie—in Facilitiesg
Los Angeles ARTCC San Pedro, CA
2555 E. awve. Boron, CA
Palmdale, CA 93550 Cedar City, UT
COM: B05-247=4101 %201 Las Vegas, WV
FTS: 8-799=1011 Paso Fobles, CA
Washington ARTCC Raleigh [Benson), NC
Interséction Ris. 7 anpd
554

Leesburg, VA 22075
COoM: TO3-777-=4400
FT5: 8-925=4400

Control Room at a Typical
Afr Route Traffic Control Center
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NOAR DATA BUOY CERTER REPORTING STATIONS

1. General. NOAA Data Buoy Center [(WDBC) Reéporting Stations in the Gulf
af Mexico and Great Lakes, and off the U.S5. east and west coasts obtain data on
meteorological and oceaconpgraphic parameters for operational and research pur-
poses. Station location and configuration are given in paragraph 4. The status
and capability of stations can be cbtained from the Data Systems Division, NOAR
Data Buoy Center, HSTL Station, MBS 39529, telephone: (601) 6EE=2836, FTS
494-2836., During non-working hours; MDBEC can be contacted through the U. 5.
Coast Guard in New Orleans, LA, telephone: (504) 589-6225, or FTS 682-6225.

2, FProcedures. Reporting stations routinely acguire, stors, and transmit
data every hour. Data ohtained operationally include sea-level pressure, wind
speed and direction, air temperature, sea-surface temperature, and wave spectral
data.

3. Communications. Data are transmitted by UHF communications wvia the
GDES satellite to NESDIS and then are relayed on to HMC, Suitland, MB, for
processing and dissemination. Data are formatted into WMO FMI13VII synoptic code
{gee Attachment 1}.

#4. MNOAA Data Buoy Locations and Configurations

a. Gulf of Mexico

Buoy Sensor
Station ID Location Size Height
“u/%
42001 25.9/89.7 i0 m 10 m
42002 26:0/93.5 10 m i0 m
42003 26.0/85.9 10 m 10 m
4200B8* 28.7/95.3 Flatform 15 m
g2011+* 26.6/93.5 Platform 12 m
h. Atlantic Ocean
Buoy Sensor
Station ID Location Size Height
n/w

41001 34.9/72.9 12 m 10 m
41002 32.3/75.3 aom Sm
41006 29.3777.3 6 m 5om
44003 40,8/68.5 & m Hm
44004 38.5/70.7 12 m 10 m
44005 42.7/68.3 12 m 10 m
44007 43.5/70.1 12 m 13 m
44008 40.5/69.4 12 'm 13 m

*Temporary sites established in support of other programs.



CHAPTER 7
ATTACHMENT 1
#CODE FPORM FM 13-y

Report of Synoptic Surface Observation
from a Sea Station [AUTOMATIC Weather Station)

M. M M. M,

55 S
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The numbers of the code tables are the numbers given in the WMO Manual on
Codes .
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CHAPTER B

MARINE WEATHER BROADCASTS

1. General. The Department of Defense (DOD) and Department of
Transportation (DOT) are responsible for broadeasting marine tropical
cyclone advisaries issued by the Wational Hurricane Center. JAppendix

A of this chapter lists the stations involved.
The broadcasts are for the purpose of providing warnings to
meet U.S5. international obligations in Department of Commerce (DOC)

areas of forecast responsibility given ‘in Chapter 2.

2. Broadeast Procedures. DOT and DOD will arrange for breoadcast

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

schedule and on the freguencies given in Worldwide Marine Weather

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

mode .
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CHAPTER B

APPENDIX A

List of Marine Tropical Cyclone Forecast
Broadcast Stations

Station Call Letters Location

HNMW Astoria, OR

NMF Boston, MA

HMO Honolulu, HI

MM Channel Island, CA
HMA Miami, FL

HMG Hew Orleans, LA
MAM Norfolk, VA

HMN Portsmouth, VA
NMC San Francisco, CA
NMR San Juan, PR

8-2




CHAPTER 9

WARNING TRANSFER POLICIES

1. Transfer of Warning Responsibility.

a. When a tropical/subtropical cyclone approaches longitude 14n°w, the
coordinated transfer of warning responsibility from Eastern Pacific Hurricane
Center {(EPHC) to Central Pacific Hurricane Center [(CPHC) will be made and appro-
priate advice issued.

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

2. When a tropical/subtropical cyclone crosses the 180° meridian £rom
west to east, the ceoordinated transfer of warning responsibility from JTWC to
CPHC will be made. JTWC will append the statement "Next advisory by CPHC-HNL"
to thelr last advisory.

2. hAlternate Respognsibilities.

a. In the event of impending or actual operational failure of a
hurricane forecast center, responsibilities will be transferred te the
appropriate alternate facility in accordance with existing directives and
retained theres until resumption of responsibility is made. Hawval Eastern
Oceanography Center, Worfolk, will be advised of impending or actual National
Hurricane Center (MNHC) and Chief, RAerial Reconnaissance Coordination, All
Hurricanes (CARCAH) transfer of responsibility by the most rapid means
available.

b, Alternate facilities are as follows:
BPRIMARY ALTERMATE
(1) HHC HWO (Hurricane Warning Officel:

Washington [(covers Atlantic enly)
New Orleans (covers Gulf only)

{2} EPHC MHC
{3} CPHC EPHC
{4) JTwWC AJTWC, MAVWESTOCEANCEN, Pearl Harbor
(5) HWO San Juan WNHC

. In the event of the cperational failure of CARCAH, direct communication
is authorized between DET. 5, AWS, and the forecast facility. Contact Detach-
ment 5, AWS, at AV B68-4545%/C0 601-377-4555, or through the Eeesler AFE Command
Post at AV 86B-4330/00 &01-377-4330.



CHAPTER 10
PUBLICITY

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

Commander, Waval ODceancgraphy Command
MSTL Station
Bay 5t. Louis, M5 39529

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

Headquarters Air Force Reserve
Robins Air Force BRase, GA 31093

NORK, Office of Public Affairs
6010 Executive Boulevard
Rockville, MD 20852

Chief, Environmental Services Division

The Joint Chiefs of Staff
washingten, DC 20301

10-1



APPENDLX I

ACRONYMS AND ABBREVIATIONS
AS USED IN THIS PLAN

ACP Allied Communications Publication

ADCOM hercspace Defense Command

RFB Rir Force' Base

AFGWC Alxr Force Global Weather Central

AFTH heronautical Fixed Telecommunications Netwark

ATTWC Alternate Jeint Typhoon Warning Center

APT Automatic Picture Transmission

ASDL Alrcraft Batellite Data Link

ATC Air Traffic Contrel

AVHRR Advanced Very High Resolution Radiometer

AWY Automated Weather Network

AWE Air Weather Service

CARCAH Chief, Aerial Reconnaissance Coordination,
All Hurricanes

COMEDS Continental U.35. Méteorological Data System

CONF Confidence Factor

CPHC Central Pacific Hurricane Center

W Continucus Wave

DS Data Collection System

DMEP Defense Meteorological Satellite Program

[ Department of Comnerce

oo Department of Defense

oot Department of Transportation

EDB Environmental Data Buoy

ELT Eastern Local Time

ERHC Eastern Pacific Hurricane Center

ERL Environmental Hesearch Laboratories

ETA Estimated Time of Arrival

ETD Estimated Time of Departure

FiR Federal Aviation Administration

FCM Federal Ceoordinator for Meteorology

FMH Federal Meteorolegical Handbook

FOFAX Forecast Office Facsimile

GOES Geostationary Operational Environmental Satellite

GHT Greenwich Mean Time

HF High Freguency

HWO Hurricane Warning Office

ICAD International Civil Aviation Organization

IR Infrared

ITOS Improved TIROS Operational Satellite

JTWC Joint Typhoon Warning Center

LF Light Fine {Visual Scanning Radiometer 0.3 n mi)

LS Light Smocth {(Visual Scanning Radicmeter 1.5 n mi)

MAC Military Rirlift Command

MIC Meteorologist in Charge

MSD Meteorclogical Services Division



[continued)

NAM
NASA
NAVEASTOCEANCEN
HAVWESTOCEANCEN
HNDBO

NESDIS

NHC
HHOP
NLT
NMC
HOAR
WESU
WREC

WS
OL—=G
EM
RAWARC
RECCO

SAB
SEFESS
SME
SR
55H
85T
TCEOD
TD

T

TS

UHF
s
USAF
UscGe

UsH
VIS

VISSR
VTPR
WMO
WRG
WRS
WEFD
Ws0
WSOM
WER

Wavy Communications Area Master Statiocn Atlantic

Mational Revonautics and Space Administration

Naval Eastern Oceanography Center

Naval Western Cceanography Center

HOAA Data Buoy Office

National Environmental Satellite, Data and Informaticn
Service

Mational Hurricane Center

Hational Hurricane Operations Plan

Mot Later Than

National Meteorological Center

Mational Oceanic and Atmospheric Administration

Wational Public Service Unit

Horth American Air Defense Command Regional
Control Centerx

National Weather Service

Operating Location G

Preventive Maintenance

Radar Report and Warning Coordination

Reconnalssance Code

Research Facilities Center

Synoptic Analysis Branch

Satellite Field Services Statien

Synchronous Meteorological Satellite

Scanning Radiometer

Saffir/Simpson Hurricane

Sea Surface Temperature

Tropical Cyclone Plan of the Day

Tropical Depression

Thermal Fine (Infrared Scanning Radiometer
0.3 n mi}

Thermal Smooth (Infrared Scanning Radicmeter
1.5 n mi)

Ultra High Freguency

United States

United States Air Force

Onited States Coast Guard

United States NWavy

Visible

Visible - Infrared Spin Scan Radiometer

Vertical Temperature Profile Radiometer

World Meteorological Organization

Weather Reconnaissance Group

Weather Reconnaissance Sguadron

Weather Service Forecast Office

Weather Service office

Weather Service QOperations Manual

Weather Surveillance Radar

Zulu (Coordinated Universal Time)



APPENDIE II

This appendix presents in capsular form a description of the International
System of Units (SI) metric system and selacted standard conversion factors
commonly used in meteorology and hydrology. The Amarican Wational Standard
Inst itute/1EEE Standard 268-1982 Metric Practice has been approved for use by
the Department of Defense, other Federal agencies, and by many industries.
lsers are encouraged to acquire and use the ANSI/IEEE 268-1982 Standard Metric

Practice to ensure consistent conversion and implementation.

The first part of this appendix is the Federal Register Notice of February

26, 1982, titled: “Metric System of Measurement; Interpretatlion and
ModiFication of the International System of Units for the United States." The
table herein is a list of selected conversion factors by elassificatlon

pxcerpted from the ANSI/IEEE Standard.

relationahips of 51

derived unita with special names listed in
Motice are derived in a coherent manner from

A des¢ription of the chart precedes the figure.

Mational Bureau of Standards

Metric System of Measurement;
Interpretation and Modification of the
International System of Units for the
United States

Section 3 of Pub. L. 84-168, the Metric
Conversion Acl of 1875, declares that
the policy of the United States shall be
1o coordinate and plan the increasing
use of the metric system in the United
States. Section 403 of Pub. L 83-380, the
Education Amendments of 1974, states
the palicy of the United States to
encourage educational agencies and
insttutions to prepare students to use
the metric system of measurement as
part of the regular education program.
Under both these acts, the "metric
system of measurement” is defined as
the International System of Uinits as
established by the Generul Conference

on Weights and Measures in 1960 and
interpreted or modified for the United
States by the Secretary of Commerce
[sec 4(4]. Pub. L 94-168; sec. 403{a}{3),
Pub. L. 93-380). The Secretary has
delegated his authority under these
subsections to the Director of the
National Bureau of Standards.

ln implementation of this authorily,
tables and associated materials were
published in the Federal Register of
October 26, 1977 (42 FR 56513-56514).
setting forth the interpretation and
modification of the International System
of Units [hereinafter “51") for the United
States.

In accordance with recent decisions of
the International Committes for Weights
and Measures of the General
Conference on Weights and Measures.
and to refine the earlier interprelation
artd modification. it is deemed
appropriate to amend thal interpretation

Finally,
units with names. It shows graphically how the 19 51
Table 2 of the Federal Register
the base and supplementary units.

the figure shows the

and modification, as published in the
ahove-cited Federal Register notice of
October 26, 1977, To assist interested
parties and encourage the proper use of
51, the entire interprelation and
muodification, as hereby amended, is
republished. Accordingly, this notice
supersedes the notice of October 26,
1977.

The amendments consist of the
inclusion in table 2 of the sievert, a
special name for the S darived unit of
dose equivalen, the inclusion in table &
of the electronvolt and the unified
atomic mass unit, and the inclusion in
table 7 of the rem, a unit of dose
equivalent. The unit “standard
atmosphere” is no longer included in
table 7. The amendments are indicated
by a dagger symbol [t}

The Sl is constructed from seven base
units for independent quantities plus
two supplementary units for plane angle
und solid angle, listed in table 1.
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Unils for all ather quanlities are
derived frum these nine wnils, In table 2
are listed 19 51 derived units with
special names which were derived from
the base and supplementary units'in a
coherent manner, which means, in brief,
thitt 1hey are expressed as products and
guotients of the nine base and
supplementary units without numerical
[actors.
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All other 81 derived units, such as
thiose in tables 3 and 4, are similarly
derived in s coherent manner from the
28 base, supplementary. and special-
name 51 anits,
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For pse with the 51 units there iz:a gel
ol 18 prefixes (see table 5) to form
multiplés and submultiples of thess
umnits. It is important to note that the
kilogram s the anly 51 unit with a
prefix, Becouse double prefixes are not
to be used, the prefixes of table 5, in the
case of mass, are 1o be used with gram
[gymhni E] and not with kilogram

[symbn

TABLE 5 —5| PREFIZES

Facier
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Certain units that are not part of the
51 are used so widely that it is
impractical to abandon them: The umits
that are aceepted for continued use in
the United States with the International
Bystem are listed |n table 6.
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In those ceses where their uaage is
already well established, {he use, for a
limited time, of the units in lable 715
accepted, subject to future review,

TABLE 7. —UNITS IN USE TEMPORARILY WITH
THE INTERMATIONAL SYSTEM
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Meine units, symbols, and terms that
are nut in accordance with the foregoing
Interpretation and Modification are no
longer accepted for continued vee in the
Uniled States with the International
System of Units. Accordingly. the
fallewing units and terms listed in the
table of metric units in section 2 of the
Act of July 28, 1866 that legalized the
metric system af weights and measures
im the United States are no longer
accepted for vae in the United States:
myriameler
atere
millier or tonneaw
gquinlal
myriagram
kilo (for kilogram)

For more information regarding the
International Syatem of Units, contacl
Dr. David T, Goldman, National
Measurement Laboratory, Mational
Bureau of Standards, U.S. Department of
Commerce, Washinglon, D.C. 20234,
telephone {301} 9213304,

Dated; February 2, 1962,

Ernest Ambler,

Directar.

[FA Do 42-5150 Filed 2-73-82 545 am|
BILLING CODE 3570138



The following chart shows graphically how the 19 SI derived units with
special names listed in Table 2 of the Federal Register Notice are derived in a
coherent manner from the base and supplementary units. In the first column the
symbols of the base and supplementary units are shown in rectangles, with the
name of the unit shown toward the upper left of the rectangle and the name of
the quantity (measurable attribute) shown below the rectangle. In the third
column the symbols of the derived units with special names are shown in solid
circles, with the name of the guantity shown below the circle, and an expression
of the derived unit in terms of other units shown toward the upper right. In
the second column are shown those derived units without special names that are
used in the derivation of the derived units with special names. In the chart
the derivation of each unit is indicated by arrows bringing in numerator factors
(solid lines) and denominator facters {broken lines).

The degree Celaius, shown on the chart in a broken-line rectangle, is a
special name for the kelvin, for use in expressing Celsius temperatures or
temperature intervals. Where it is uwsed to express temperature intervals, it is
equal to the kelvin, as shown on the chart, with the symbol K toward the upper
right of the °c circle; where it iz used to express Celsius temperatures, the
equation below "“CELSIUS TEMPERATURE" relates Celsius temperature Itoc} to
thermodynamic temperature {TK}-

As stated in the ANSI/IEEE 268 Standard Metric Practice, "The SI unit of
pressure and stress 1s the pascal (newton per square meter) and with proper SI
prefixes is applicable to all such measurements. 0ld mebtric¢ gravitational units
for pressure and stress such as kilogram—force per square centimeter shall not
be used. Widespread use has been made of gther non-SI units such as bar and
torr for pressure, but this use is strongly discouraged. The millibar has bsen
widely used by meteorclogists for communication within their profession; there
is now some attempt to introduce the name hectopascal as a substitute for
millibar. However, the kilopascal should be used in presenting meteorclogical
data to the public."



RELATIONSHIPS OF SI UNITS WITH NAMES
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standard acceleration of free fall

degree

acre

fe
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in

dvne .cm
1bf. £t

ampere
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ESU
ESU
ESH
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Unit

hour
capacitan
current
slectric
inductanc
resistanc

capitance
current

electric

inductance
resistance

SELECTED ETANDARD CONVERSION FACTORS

Factors with an * are

ACCELERATION

ANGLE

ARERA

exact

51 Standard Unit

3.048
9.806

1.745

4.046
9.290
1.000
6.451

BENDING MOMENT OR TORQUE

1.000
1.355

ELECTRICITY AND MAGHNETISM

ce

potential

e
e

|}

potential

3.600
1.000
1.000
1.000
1.000
1.000

1.112
3.33%
2.997
2.987
8,987

ENERGY (Includes WORK)

British thermal unit

(International Table)

British thermal unit

{ thermochemical)
¢alorie {(International Table)
calorie (thermochemical)

electronvolt

erg
kW.h
therm

B-5

1.055

1.054
4,186
4.124
1.802
1.000
3.8600
1.054

000*E-01
B50*E+00

329 E-02

B73 E+03
304*E-02
DO0*E+04
GO00*E-04

ooo*E-07
Bl8 E+00

000*E+03
OD0*E+09
QDO*E+D1L
000*E-08
GO0*E-09
OO0*E-09

S50
841
925
554
554

E-10
E+02
E+11
E+11

056 E+03
350 E+03
BOO*E+0D
O00*E+00
19 E-19
000*E=-07
000*E+06
804*E+08

E-12
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rad
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ENERGY PER UNIT ARER TIME

Btu (Ingernational Table) /(FE2 . 1)

erg/{ecm 5]

3.154 521 E+00Q mez
1.000 QO0*E-03 W/ m

FLOW (Sez MASS PER UNIT TIME or VOLUME PER UNIT TIME)
FORCE
dyne - 1.000 QOD*E-05% W

kilogram-force = 2,806 &L0*E+00 N
pound-force (1bf) 4.448 222 E+00 H

I

FORCE PER UMIT AREA (See PRESSURE)
FORCE PER UNIT LEMGTH

1bf/ft 1.459 350 E+01 N/m

HEAT

Btu (In egnational Table).ft/
(h.ft . F} {(thermal Eﬂnduct%véty} = 1.730 735 E+00 W/ /(m.X)

Btu | thermochemical).ft/(h.ft7.7F}
t thermal conductivity)

Btu (Internatimal Takle)/1lb

cal [thermoch&mical}j[cm.s*ﬂﬂl

cal (thermochemicall/s = 4.184 000*E+00D WZ

ft /h (thermal diffusivity) 2.580 B40*E-05 m /s

2.326 000*E+02 J/kg

ion

LENGTH
angstrom = 1.000 QO0O*E=10 m
astronomical unit = 1.495 979 E+11l m
foot - 3.048 000*E=01 m
inch = 2.540 DOO*E-D2 m
micron = L.00O0 000*E-0G m
mile (nautical} = 1.852 000*E+03 m
mile (statute} = L.609 344*E+03 m
LIGHT
footcandle = 1.076 391 E+01l 1x 2
lambert 5 = 3.183 099 E+03 cd/m
lumen per £t = 1.076 321 E+01 1m/m
MASS
gram = 1.000 ODO*E-03 kg
pound (avoirdupois) - 4.535 323 7*E-01 kg
tonne = 1.000 O00*E+03 kg

B-G

1.729 577 E+00 W/ (m.X}

4.184 DOO*E+02 W/ (m.X)
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MASS FER UNIT TIME (Includes FLOW)

lb/min

MASS PER UNIT VOLUME {Includes DENSITY and MASS CONCENTRATION)

o/ cm’
1b/fL

Btu (Internationmal Tablel/h

gtu {thermochemical)/h
cal {thermochemicall/s
erg/s

horsepower (electric)

ton of refrigeration (12 000 Btu/h)

PRESSHORE OR STRESS (FORCE PER

atmosphere {standarg}
inch of mercury (60 F)
millibar

psi

rem (dose eguivalent)
roentgen

Celsios Temperature
Fahrenheit Temperature
Kelvin Temperature

day (mean solar)
day (sidereal)
year [sidereal]
year (tropical)

ft/min

knot {international)
mi/h {international)
mi/h (international)

1 poise

jar

1b/ft.5

POWER

RADIOLOGY

TEMPERATURE

TIME

VELOCITY (Include

VISCOSITY

=

7.559 873 E-03 kg/s

1.000
1.601

2.930
2.928
4.184
1.000
7.460
3.517

1.013
3.378
L.000
6.894

1.000
2.58

000*E+D3
B46 E+01

711 E-O1
751 E+01
000 *E+00
Qoo*E-D7
noo*E+D2

E+03

UNIT AREA)

250%E+05
85 E+03
Qoo*E+D2
757 E+03

poo*E~-02
E-04

1.8

+32

toc+393.15

8.640
B.&lE
3.155
3.155

SPEED)

5.080
5.144
4.470
1.609

1.000
l.488

Doo*E+D4
409 E+04
815 E+07
693 E+D7

000*E-03
444 E-0O1
400*E-01
344*E+00

000*E-01
164 E+00

kqug
kg m

W

£ 5 =2 -2 =

Fa
Fa
Pa
Pa

Sv
Clkg

m W on W

m/Ss
m/s
mSs
km/h

Pa.s
Fa.s



VOLUME (Includes CRPACITY)

1l acre-foot = 1.233 5 E+03 mj
1 baﬁrel (oil, 42 gal) = 1.58%9 873 E-01l m 3
1 in = 1.638 7064*E~-05
1 L {liter) = 1,000 OO0D*E-03 m
VOLUME PER UNIT TIME (Includes FLOW)
Fin = 3
1 f£7/min = 4.719 474 E-04 m™ /s
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