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SECTI ON |
BASI C DESCRI PTI ONS

A. Naval Air Station and Naval Atlantic Meteorol ogy and
Qceanogr aphy Det achnent, Key West, Florida

1. Location: The U S. Naval Air Station Key West (NAS Key
West), Florida is located five mles east northeast of the city
of Key West on Boca Chica Key -- latitude 24 34' 45" North and

| ongi tude 810 41' 40" West (Figure (1-1)). The Key is bounded by
the Atlantic Ccean on the east and southeast, the Gulf of Mexico
to the north and west and the Florida Straits to the south.

The Naval Atlantic Meteorol ogy and Cceanography Detachnent

( NAVLANTMETOCDET KEY WEST) is |located at the NAS Key West
Operations Building (A-244) in roons 218-223. The office is
staffed 24 hours a day with forecasting services avail able 7 days
a week fromO0600L to 1800L. After hours forecasting services are
provi ded by the Sub-Regi onal Forecasting (SRF) center at the
Naval Atlantic Meteorol ogy and Cceanography Facility

( NAVLANTMETOCFAC) in Jacksonville, Florida. Forecasting services
do, homever becone avatjable around the clock upon the setting

Flgure I-i. NAS Key VESt “and Chd]oe Key ACR for Forecasts
and W nd War ni ngs.



of Tropical Cyclone Condition of Readiness Il by NAS Key West
and remain in effect until the Condition of Readi ness reverts to
IV or V.

2. Topography: The Florida Keys are a chain of islands
extendi ng sout hwesterly fromthe sout heast coast of the Florida
Peni nsul a. The cl osest point from Boca Chica Key to the Florida
mai nl and i s Cape Sabl e, approximately 55 mles to the northeast.
Cuba is 90 mles to the south at its closest point.

Boca Chica Key is approximately three mles |ong and two and one-
half mles wide. The Key is covered with a thin film of soi
interspersed with tidal ponds. The sub-soil is linmestone, freely
m xed with coral and marl fill. Vegetation is limted to dense
mangroves and scattered clusters of small trees; the exception
bei ng | andscaped areas covered with grass and dotted with coconut
pal ns.

3. Runway Description: The airfield consists of three asphalt
runways with concrete turn-up areas. Al runways are accessible
by taxiways with a stabilized overrun area approxi mately 700-1000
feet. Runway 07 is the designated instrunent/cal mw nds runway
and will normally be used when surface winds are | ess than 10
knots, or at other tinmes when it is operation ally advantageous.
Field elevation is 6 feet above nean sea-level (MSL). Figure (1-
2) depicts runway orientation at NAS Key West.
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Figure 1-2. Runway orientation and equi pnent exposure.



The followi ng are runway di nensi ons and headi ngs:

RUNVAY MAGNETI C HEADI NGS DI MENSI ONS

07/ 25 073/ 253 10000 x 200
03/ 21 031/ 211 7000" x 150
13/ 31 131/ 311 7000" x 150

As of 1993, the standard deviation for Key West is 2 degrees 45
m nutes west with an annual increase of 8 m nutes.

B. Meteorological Instrunentation: Figure (1-2) depicts
the | ocation and exposure of instrunents outside the detachnent.

1. Tenperature and Dew Point Instrunmentation

a. The Automated Surface Cbservation System (ASOS)
sensors are | ocated approxi nately 2000 feet northeast of the
intersection of the major runways, adjacent to the existing TACAN
shel ter.

b. An M-450/ UM Hand-held El ectric Psychroneter is
avai |l abl e.

2. Pressure Instrunents: Al equipnment listed is |located in
the weather office, at an elevation of 28 feet above MSL.

a. A precision Aneroid Baroneter M.-448/ UM
b. ASCS Sensors.

3. Wnd Instrunents:

a. The AN UMQ 5C aerovane is | ocated approxi mately 1400
feet northeast of the intersection of the major runways.

b. ID586/UM}5 Wnd indicators are |ocated in the
weat her office, the Qperations Duty Oficer/Flight Planning area
on the second deck, and in the Air Traffic Control Tower.

c. The ASCS aerovane is located in the open grass area
bet ween the approach ends of runways 250 and 210 near the Tacan
Bui | di ng #1020.

4. Rainfall Measuring Instrunents: Due to the nature of air
mass thunderstornms and rain showers, significant differences may
be observed between the instrunents |isted bel ow

a. A tipping bucket rain gauge is |ocated approximtely
2000 feet northeast of the intersection of the nmajor runways and
is connected to the ASCS.

b. A standard 4 inch plastic rain gauge is |ocated near
the edge of the apron northwest of building A-244. This rain
gauge is used in the event of ASCS failure and during periods of
hi gh wi nds.



C. Communi cati ons Equi pnrent and Crcuits.
1. Plain Language Data.

a. Contel Meteorologist Wrkstation (CMN which has
repl aced tel etype workstations, is used for the transm ssion and
receipt of mlitary observations, forecasts, and other al pha
nuneri cal dat a.

2. Products and | nagery.

a. The Meteorological Information Data D splay System
(MDDS), is a dual Pentium processor which intigrates text data
and graphic imagery providing anal yses and prognosi s products.
| magery sources include the GVAR |ink with NLMOC Norfol k, WSR-88D
(NEXRAD) Doppl er Radar, and the Lightening Position and Tracking
System ( LPATS).

b. A Plain Paper Laser Facsimle is used for rapid
transm ssion of DD175-1's and weat her warnings from
NAVLANTMETOCFAC Jacksonvill e during evening hours and the routine
transm ssion of environnental products to and from
NAVLANTMVETOCDET Key West .

3. M scell aneous.

a. Pilot-to-Metro Service (344.6 MHZ). The Pilot-to-
Metro Service provides direct voice comruni cati ons between pilots
and the Forecast Duty Oficer (FDO).

b. Conputer automated tel ephone information system
(phone forecast ext. 2306). Provides a general environmnental
outl ook to | ocal users.

c. Intercom NLMOD-Tower, GCI. Provides a direct link
for rapid comruni cations of weather information to the Air
Traffic Control and Ground Control Intercept (GCl).

d. APCto TV converter is utilized to produce and
transmt |local and Bingo Field conditions to various places
around t he base. program

e. NODDS/ OPARS prograns on M DDS, provides a neans of
receiving mssion specific data from Fleet Nunmerical Meteorol ogy
and Cceanography Center (FLENUMMETOCCEN) in Monterey, CA

f. Various CPUs. Provides a neans for conpleting
nunerous adm nistrative functions to include receiving E-nmail and
ccMai | messages.

g. An unclassified general access web page provides
forecast products both text and graphic, satellite imgery, and
tropi cal warnings and forecast tracks to a variety of conmands
and agencies in the | ower Keys. The |IP address is:
http://205.67.213.10



D. Areas of Responsibility (AOR).

1. The area of responsibility for forecasts and w nd
war ni ngs for NAS Key West is defined as a 10 nautical mle radius
fromthe center of Boca Chica Key as depicted in Figure (1-1).

2. The area of responsibility for wind warnings for Cudjoe
Key is defined as a 10 nautical mle radius fromthe center of
Cudj oe Key as depicted in Figure (I-1).

3. The area of responsibility for recomrendi ng Thunderstorm
Condi ti ons of Readiness for the Key West area is broken down into
two areas, both having a 5 nautical mle radius as depicted in
Figure (1-3).

4. The area of responsibility for recomendi ng Thunderstorm
Condi ti ons of Readi ness for Cudjoe Key is 40 nautical mles for
condition Il and 20 nautical mles for condition | as depicted in
Figure (1-4).

5. Key West (Opareas. Includes W174, W465, and Key West
Surface Oparea as depicted in Figure (1-5).

(use chert 1144))




Figure 1-3. NAS Key West and Flem ng Key AOR for Thunderstorm
Condi ti ons of Readi ness.

6. COWAVBASEJAX Area Bravo Ill. Area Bravo IIIl is
conpri sed of Dade and Monroe counties of south Florida as
depicted in Figure (1-5).

E. Local Operating Areas.

1. Key West Local Flying Area. The NAS Key West |ocal area
is that airspace over the state of Florida within 350 NM of NAS
Key West and airspace within W174 and W465 (Figure (1-5)).

2. W174 and W465. TARPON Key West control s these
ai rspaces during weekday operation, and Mam ARTCC controls them
after |l ocal operations secure. These warning areas are utilized
by tenant squadrons and transient aircraft for training purposes.

3. R-2916. Restricted Area 2916 is located within a 2
statute mle radius of latitude 24 degrees 42 mnutes north and
| ongi tude 81 degrees 30 m nutes west (Cudjoe Key). This area
contains two (2) 40" x 120' balloons noored at altitudes fromthe
surface to 10,000 feet (Figure (1-4)).

4. Key West Surface Oparea. Depicted in Figure (1-5).
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Figure 1-4. Cudjoe Key AOR for Thunderstorm Condition of
Readi ness.

F. Commands Supported

1. Conmmander, Joint Interagency Task Force - East (JIATF-
East). A Joint Services/Agenci es Command whose mission is to
provi de the necessary operations for detection, nonitoring, and
deterrence of drug smuggling operations.

2. Naval Air Station Key West. Maintains and operates
facilities and provide service and materials to support operation
of aviation activities as designated by the Chief of Naval
Qperations. Additionally, the Commandi ng O ficer, NAS Key West,
is the area coordi nator for COVNAVBASEJAX Area Bravo |11

3. Caribbean Regional Operating Center (CARIBROC). Provides
navi gati onal assistance, radar advisories and conmuni cations
control necessary for the tracking and correlation of air traffic
of special interest to insure intelligence necessary for CI NCLANT
operations to protect the Atlantic Command.

4. Naval Air Warfare Center Detachnent Key West. Supports

the m ssion of the parent command in providing staging area,
engi neering support, and access to open ocean environnments for

10



Figure 1-5. NAS Key West OPAREAS (Solid) and COWAVBASEJAX Area
Bravo 111 (Dashed).

devel opnment / engi neeri ng test and eval uati on of prototype, anti-
submari ne, navigation and ot her pertinent system devel opnents
Wi thin the scope of the Naval Air Warfare Center Detachnent.

5. Cudjoe Key AFS. Provides surveillance radar coverage of
south Florida, the Keys, western Bahamas, Florida Straits, and
sout heastern Gul f of Mexico.

6. Fighter Squadron One Zero One (VF-101). Fighter Squadron
One Zero One Detachemmt's mission is to train pilots, radar
intercept officers, and enlisted maintenance personnel in the
operation and enpl oynment of the supersonic F-14A and A-Pl us
Tontat Fighters.

7. O her Key West Commands Recei vi ng Routi ne Support

a. Boca Chica Key
(1) NCTAMSLANT DET KEY WEST
(2) Personnel Support Activity Detachnent (PSD)
(3) Naval Aviation Engineering Service Unit
( NAESU)
(4) Naval Investigative Services (N'S)
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(5) Naval Medical dinic (NMCL)

(6) Branch Medical dinic (D spensary)

(7) Branch Dental dinic

(8) Resident Oficer in Charge of Construction
(RO CO)

(9) Navy Resale Activity (NEX)

b. Trunbo Point Annex
(1) U.S. Coast Guard G oup Key West
(2) Naval Research Laboratory (NRL) (Flem ng Key)
(3) Naval Legal Service Ofice Detachnent (NLSOD)
(4) U.S. Arny Special Forces Waterborne
Oper ations Division (SFWD)

c. Truman Annex
(1) Naval Security Goup Activity Key West (NSGA)
(2) 6947th ESS (USAF)
(3) 749th Mlitary Intelligence Conpany (USA)
(4) Foreign Broadcast Information Service (FBIYS)

9. COWAVBASE Jacksonville Area BRAVO I Il Naval and Marine Corps
Activities Qutside of Key West Receiving Severe Wat her WArni ngs
from NAVLANTMETOCDET Key West.

a. NAVOBSY SUBSTATI ON Ri chnond FL.

b. NAVCRU TDI ST M am FL.

c. Navy and Marine Corps Reserve Readi ness Center,
Mam , FL

G Support Requi renents provided on a Routine Basis.

o ol e

©CoNo

Local Area Forecasts

Staff Weat her Briefings

Avi ation briefing services including OPARS Fli ght

Pl anning to assigned and transient aircraft.
Notification of potential destructive weather phenonena
including Small Craft/Gal e/ St orm War ni ngs and recommend
appropriate conditions of readiness.

Tropi cal Cyclone Threat briefings and recomrendati ons for
the setting of the appropriate Tropical Storm Hurricane
Condi ti on of Readi ness.

Qceanogr aphi ¢ Support for Pl anni ng/ Qperational Uses

Cl i mat ol ogi cal / Astronom cal / Ti dal Dat a.

Soni ¢ Boom Advi sori es

Refractivity Forecasts

H.  Support Requirenents provided on a Request Basis.

12



Speci al i zed OPAREA Forecasts and Wrni ngs

Cli mat ol ogi cal Studies

Seasonal Weat her Briefings

Pre-Sai | / Exerci se Briefings

Presentations (Hurricane Preparedness, Hazards to
Avi ation, etc.)

Al A

| . Ref er ences

1. CFADI NST 5440.1 (Series), Commander Fleet Air Detachnent
Key West Manual

2. NASKW NST 3730.1 (Series), Aircraft Hurricane Evacuation

3. NASKW NST 3120.1 (Series), NAS Key West Depl oynent Manual

4. NASKW NST 3130.2 (Series), Search and Rescue

5. NASKW NST 3710.2 (Series), Ar Operations Manual

6. NAVEASTOCEANCENI NST 5450.1 (Series), Functions of Eastern
Regi on Conmands and Det achnents

7. NASKW NST 3140.5 (Series), Hurricane and Destructive

Weat her Bill
8. CI NCLANTFLTI NST 3120.26 (Series), Atlantic Fleet
Oper ati ng
Areas and Warni ng Areas
9. COVHELW NGSLANT OPORD 2000, Annex F

SECTI ON | |
CLI MATOLOGY
A. Narrative dinmatol ogi cal Summary

Key West has a notably mildtropical-maritinme climte due in no
smal |l part to its proximty to the Florida Current |located in the
Straits of Florida approximately 12 mles to the south and

sout heast, and the tenpering effects of the Gulf of Mexico to the
west and north. The average tenperature during the winter is
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only 13 degrees lower than in the sumrer. There is no known
record of frost, ice, sleet, or snowin Key West. Prevailing
easterly trade wi nds suppress the usual sumrertinme heating.
Diurnal variations throughout the year average only about ten
degr ees.

Nort heast to east wi nds dom nate the autumm and wi nter nonths due
to pol ar outbreaks reaching the Gulf of Mexico. East to

sout heast wi nds prevail during the spring and summer nonths due
to the influence of the subtropical ridge and the Bernuda Hi gh.

W nd speeds throughout the year average between 8 to 12 knots
with a yearly nean speed of 10 knots.

There are two distinct and alternating seasons in Key Wst; dry
and wet. The dry season extends from Decenber through Apri
during which NAS Key West receives abundant sunshine and
approximately 22%of its annual rainfall (yearly average is
slightly over 40 inches). This rainfall usually occurs in
advance of cold fronts.

The rainy season is from May through Cctober. During this

period, the nunerous showers and thunderstorns account for over
three-quarters of the average annual rainfall, wth early norning
being the nost favorable tine for showers. Easterly waves are
comon during this season and bring an abundance of rainfall. The
Hurri cane season coincides with the rainy season and extends from
1 June through 30 Novenber -- mddle August to early COctober are
the nonths with the highest probability of a tropical disturbance
affecting the Key West area.

Flying weather is exceptionally good with margi nal weat her
occurring |l ess than one percent of the tine. Wile humdity
remains relatively high during the entire year, fog is quite
rare, occurring only once or twice per year. Cimtological for
NAS Key West appears at the end of this section. Mre detailed
information can be found in the references listed in paragraph D.

B. Synoptic Cimatol ogical Narrative.

1. JANUARY. By January the Bernuda H gh has receded eastward
and the influence of the subtropical ridge on the Key Wst area
is significantly | essened. Polar outbreaks reaching the Gulf of
Mexi co bring nodified Continental Polar Air over south Florida
and the Florida Keys with increasing frequency. Frontal passage
occurs once every six to eight days. Fronts passing the Key West
area with a Northeast-Sout hwest orientation usually have little
weat her, al though they may be acconpani ed by prefrontal squal
lines. On the other hand, fronts wth an east-west orientation
frequently devel op waves in the Gulf of Mexico and bring light to

14



noderate rain and drizzle to the Key West area, and sel dom
persist for nore than 18 to 24 hours.

2. FEBRUARY. The Bernmuda High is near its extrene eastern
position and the affects of the subtropical ridge on the Key West
area are mninmal. Polar outbreaks bringing Continental Polar Ar
into the Gulf of Mexico are quite frequent during the first part
of this period, reaching into the Cari bbean before halting their
sout hward notion. There is usually little weather associ ated

wi th these outbreaks during their passage over the |ocal areas;
only an abrupt northerly wi nd conponent and cool er tenperatures.
It should be noted that sone of these fronts may becone
stationary over the Florida Straits and the resultant bad weat her
will affect not only the Straits, but southeastern Florida as
well. Furthernore, while stationary over the northern Gulf of
Mexi co, a |large nunber of these fronts devel op waves whi ch nove
east-northeast as they pass over Key West and bring 12-18 hours
of rain, showers, and drizzle. During the latter part of the
nmont h, this process becones |ess frequent and frontal passage
decreases to once every eight to 12 days. As the fronts enter
the Gulf of Mexico, they becone oriented east-northeast/west-
sout hwest and becone stationary over lower Florida prior to
novi ng towards the east-northeast.

3. MARCH. Pol ar outbreaks affect the Key West area |ess
frequently (only two to four frontal passages). Key West is
partly under the influence of mgratory high pressure systens
novi ng over the southeastern United States and partly under the
i nfl uence of the subtropical ridge which begins to re-establish
itself over Florida later in the nonth. Skies are generally
partly cloudy and precipitation is usually in the form of

af t ernoon showers.

4. APRIL. The Bernuda High is returning to its nornmal position.
The subtropical ridge re-establishes itself over Florida and the
@ul f of Mexico. A few polar outbreaks occur in the Gulf of
Mexico during April with an occasional cold frontal passage
through the Key West area early in the nonth. Fronts that becone
stationary across Florida frequently devel op waves in the eastern
@Qul f of Mexico that nove eastward across Florida. During the

| atter part of the nonth, a few easterly waves nmay pass the Key
West area; however, nost will pass to the south.

5. MAY. My is considered the transition period into the rainy
season as the subtropical ridge becones well established over the
Key West area. Fewer polar outbreaks affect the northern Gulf of
Mexi co, and frontal passage at Key West is rare. Wak stationary
fronts across the southeastern United States that formwaves in
the northern Gulf of Mexico are fairly conmon; however, these
waves sel dom affect the |ocal area. The frequency of easterly
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waves that affect Key West increases and the incidence of
wat er spout activity increases in or near showers or
t hunder st or ns.

6. JUNE. Unstable maritinme tropical air fromthe Bernuda H gh
dom nates. Showers and thunderstorns increase in frequency
through the nonth. Easterly waves and i nduced troughs affect
this area three to four days during the nonth. Pol ar outbreaks
sel dom affect the Key West area during June, although weak fronts
may extend into the extrenme northern Gulf of Mexico. The

Hurri cane season begins on 1 June (and ends 30 Novenber -- though
tropi cal cyclones do occur outside this nornal season) and

tropi cal disturbances may develop in the Cari bbean or Gulf of

Mexi co which nmay affect this area.

7. JULY. The westward extension of the Bernmuda Hi gh dom nates
the area, although, the associated pressure gradient is usually
flat and weak. Frequently, the ridge will split in the vicinity
of Cuba, leaving a small bubble of high pressure in the @Qulf of
Mexi co and i nducing a trough over Cuba and the Bahamas. Easterly
waves affect the Key West area six to eight days during the
nonth. Tropical disturbances frequently develop in the Gulf of
Mexi co and may affect this area.

8. AUGUST. Key West renmins under the influence of the westward
extension of the Bernmuda High. Warm nvpist unstable air covers
the area. Easterly wave passage occurs about every five to seven
days. Tropical disturbances frequently formin the Caribbean,
Western Atlantic, or in the Gulf of Mexico and may affect this

ar ea.

9. SEPTEMBER  The westward extension of the Bernmuda Hi gh begins
its slow regression eastward. The polar front occasionally lies
over the southeastern United States and a few pol ar out breaks
reach into the Gulf of Mexico. Easterly wave passage occurs
every five to seven days. Tidal flooding of extrenme |ow |ying
areas may occur within two weeks of the Autumal Equi nox (22

Sept enber) .

10. OCTOBER. The westward extension of the Bernuda Hi gh
continues to recede eastward. Wak pol ar outbreaks occur in the
@Qul f of Mexico and one to two weak fronts nay pass through the
Key West area, though the majority of themdissipate prior to
reaching the southeastern Gulf and Florida Keys. Those fronts
that do continue through often becone stationary over the Florida
Straits and pass back to the north as warmfronts shortly
thereafter. Easterly wave passages are not as common in Cctober
as in Septenber, with only three to five affecting this area

t hroughout the nonth. Tropical cyclones continue to formin the
southern North Atlantic Ccean and the Western Cari bbean. There
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are two primary tracks for these systens; one that extends across
Western Cuba while the other recurves approximately 600 mles
east of Key West.

11. NOVEMBER  Novenber is the transition to the dry season in
the Key West area and precipitation decreases dramatically. The
occurrence of polar outbreaks reaching the Gulf of Mexico is
fairly frequent and three to four cold fronts may pass through
the Key West area. Cold fronts that approach the area with a
nort h-nort heast to sout h-southwest orientation usually have
little weather at the frontal boundary; however, they are often
preceded by a squall line. On the other hand, fronts with an
east-west orientation have a tendency to stall over the Florida
Straits and progress northwards as a warmfront. These fronts
usual |y produce considerable precipitation and |ast for extended
peri ods.

The Bernuda Hi gh is displaced eastward to its normal wi nter
position and nodified Continental Polar Air dom nates the | ocal
area during nost of the nonth. Mgratory high pressure systens
nove eastward over the southeastern United States. Although very
few easterly wave passages occur in Novenber, sone tropica

cycl ones do develop in the southern North Atlantic COcean and the
western Cari bbean. The two primary cyclone tracks are; west of
Key West, beginning fromnear the Yucatan Peninsula and
continuing north-northeast through the Gulf of Mexico, and from
the central Caribbean, tracking northeast into the Atlantic.

12. DECEMBER  Frequent pol ar out breaks reach the Gulf of Mexico
during Decenber with cold fronts passing through the Key West
area about every seven to ten days. Wave devel opnent al ong the
cold fronts in the Northern Gulf of Mexico is common. Again,
fronts wth a north-northeast to south-southwest orientation
usually have little or no associ ated weat her at the front, but
may be preceded by a squall line. Fronts with an east-west
orientation usually have a consi derabl e anount of precipitation
in the formof rain and drizzle, with enbedded showers in the
frontal zone. The predom nant air mass over Key West is nodified
Continental Polar. Easterly wave noving through the area are
rare.

C. Speci al Features.

1. Tenperature. The average yearly tenperature is 78 degrees.
During the sunmer nonths, the maxi mumtenperatures are in the
upper 80's during the day and the mnimumtenperatures are in the
upper 70's at night. Normal nmaxi mumtenperatures range from 90
plus during July and August to the mddle 70's during January and
February. During the wi nter nonths when pol ar out breaks occur,
tenperatures may drop as low as the md 40's, but this is rare.
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The extrenme maxi mnum tenperature recorded at NAS Key West was 95
degrees in both May and June of 1969. The extrenme m ni mnum
tenmperature recorded was 43 degrees in January, 1981, and again
in

Decenber, 1989.

2. Humdity. The annual average relative humdity is near

73 percent, with a nighttinme relative humdity average of 78
percent and a daytine relative humdity average of 67 percent. A
relative humdity bel ow 60 percent is rare.

3. Precipitation. Key West is the driest city in Florida. Its
| ocation and the position and intensity of the subtropical high
pl ace Key West far to the south of the average frontal position.
Furthernore, the lack of a large | and nmass serves to deter
convection. Between 1945 and 1993, the average annual
precipitation at NAS Key West was 40.3 inches. During this
period, Septenber was the wettest nonth with an average nonthly
rainfall of 6.5 inches. March and April were the driest nonths
with an average nonthly rainfall of 1.7 and 1.6 inches,
respectively. Coincidentally, these nonths al so average the
fewest nunber of days with precipitation, approximtely eight

whi | e Sept enber averages the nost, 21 (Figure Il1-1). The maxi num
24-hour rainfall total occurred in Novenber 1980 when a total of
18.40 inches fell. Solid precipitation is essentially

nonexi stent in the Key West area, but hail is a possibility

whenever thunderstornms occur.

4. Wnds. Prevailing surface winds are froman easterly
direction, East to Southeast during the summer and East to

Nort heast during the winter. Velocities average four to siXx
knots 22 percent of the time, seven to ten knots 36 percent of
the tine and 11 to 16 knots 25 percent of the tinme. Lower
average w nd speeds occur during the late spring and early sumer
where approxi mately 75 percent of the neasured w nd speeds were

| ess than ten knots (and 40 percent were | ess than six knots).

Al ternately, higher averages occur during late winter and early
spring when 75 percent of the average wi nd speed were greater
than 7 knots (40 percent greater than 11 knots). There also
appears to be a slight diurnal change to wi nd speed in that
shortly after sunset there is a nom nal decrease in speed. in
speed shortly after sunset. Finally, the indicated wi nd speed at
NAS Key West is generally 5 to 7 knots | ess then that experienced
over open water in the |ocal area.
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5. Ceilings. Lowceilings are
usually not a problemin the
Key West area. Ceilings are
above 1,000 feet 98 percent of
the tinme. Low ceilings (bel ow
1,000 feet) normally occur
during frontal passage,
easterly wave passage and in
associ ation with thunderstorns
during the sumer nonths.

6. Visibility. Visibility
greater than six mles prevails
over 98 percent of the tineg;
however, as Figure (l1-1)

shows, certain selected

at nospheri c phenonena do occur
in the Key West area that serve
to reduce visibility. The nost
common cause of reduced
visibility is precipitation

whi ch generally | owers
visibility to three to six
mles in light to noderate rain
showers, and occasionally to
near

zero in heavy showers. Haze and
snoke are the next nobst conmmon
causes and sel dom reduce
visibility to less than five
mles. Fog is rare at Key
West, averagi ng only seven days
per year, but does occur during
one or two days per year
wherein reduced visibilities
range fromzero to three mles.

7. Cdoudiness. Total sky
cover in the Key Wst area
averages 4 to 7 tenths; i.e.
partly cloudy, wth the hlgher
averages from May t hrough
Cctober (Figure 11-2). During
| ate spring, summer and early
fall the area is under the

i nfluence of a subtropica
ridge of high pressure and nost
days begin as partly cloudy

W th cumul us congestus and thin
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Figure 11-2. Percent of tinme wwth total sky cover anounts at NAS
Key West.

early evening, scattered (to occasionally broken) cunul oni nbus

cl ouds appear with associ ated altocunul us and al tostratus cl ouds.
During the winter, clear days will occur with an intensifying
ridge over south Florida and from 12 to 24 hours after passage of
a northeast to southwest oriented cold front. These fronts are
usual |y acconpani ed by prefrontal squall lines with considerable
shower and thunderstorm activity. Broken to overcast
stratocumul us and al t ocunul us occur al ong and behind the front.
Cl oudy conditions, with broken to overcast nultilayered cl ouds,
occur with frontal wave formation in the Gulf of Mexico.

8. Thunderstornms. Thunderstorns occur in the Key Wst area
every nonth of the year, but are nost prom nent during the nonths
of July, August and Septenber. The nost preval ent type of
thunderstormis the air mass which occurs during the warner
nonths. In general, little thunderstormactivity takes pl ace
fromdawn to md-day. Air mass thunderstorns will normally begin
devel opment around m d afternoon and reach maxi numintensity
shortly after sunset when radiational cooling aloft allows for
nore convection. Thunderstorns activity can continue well into
the evening and early norning hours. Additionally, isolated

t hunder st orns observed on the horizon nay nove through the Keys
just prior to dawn. Wnd gusts from25 to 34 knots can be
expected. Strong wi nd gusts (in excess of 50 knots) rarely
acconpany the sunmer thunderstorns. Frontal and prefrontal

t hunderstorns occur during late fall, winter and early spring
when polar air nasses are of such intensity to reach the Florida
Keys. Frontal and prefrontal thunderstorns can and do reach
severe limts but this type of activity is not frequent and is
usual |y of short duration.

9. Fog. Fog in the Key Wst area is a rare phenonena and
justifies the statenment that Key West is the |east foggiest

| ocation in the country. Wen fog does occur; however, it wll
usual ly be one of three types, advection, radiation, or frontal,
and occur only during the colder nonths of the year (Figure I1-1)

If sufficient noisture is present, the cooling of a clear night
may produce Radiation fog in low |lying areas. This fog normally
di ssi pates shortly after sunrise. Advection fog, on the other
hand, may occur within 18-36 hours after passage of a strong cold
front. The tenperature contrast between the dry cold air behind
the front and the warnmer sea surface results in an increase in
noi sture and the formation of fog, but not until the post frontal
W nds decrease to approximately 10 knots. At this tinme what
appears to be haze starts to obstruct visibility and as the w nds
continue to decrease the fog thickens. During the daylight hours
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under heavy clouds, the fog wll dissipate over |land yet wl|
remain quite dense over the water and vary in intensity over the
Keys. This type fog is extrenely unpredictable as slight changes
in wind speed or a nonentary increase in cloud cover will cause
the fog to nove over land. Finally, frontal fog may occur when a
cold front is noving extrenely slow over the Keys or becones
stationary in the vicinity of Key West. This fog will usually
forma few hours before sunrise and dissipate within two to three
hours after sunrise, unless a heavy cloud | ayer is present in

whi ch case di ssipation may be somewhat slower, three to five

hour s.

10. Waterspouts and Tornadoes. Florida Bay is considered the
wat er spout capital of the world as this area annually experiences
from50 to 500 wat erspouts. Waterspouts are nost common from May
t hrough Cct ober; although sightings have been reported during al
nonths of the year. Witerspouts tend to fromon days with high
tenperatures and humidity, and relatively calmw nd. They nost
often develop fromlines of cunulus congestus clouds that
seemngly run parallel to the Keys though infrequent sightings
have al so occurred fromsmall trade cunmulus with tops | ess than
15,000 feet. There are two tines for maxi num formation; from
around 1130 to 1330 and from 1630 to 1900. Most funnels are of
short duration, lasting less than 20 minutes. It is not uncommon
to observe two or three funnels at the sane tinme or possibly out
of the same cloud. Most waterspouts retreat back into the cloud
when novi ng over | and.

Tornadoes are extrenely rare and, as a rule, are associated only
wi th hurricanes or tropical storns.

11. Hurricanes. The National Wather Service has identified Key
West as the nost hurricane-prone area in the United States.

Recent events, and the lack of hurricane activity within 150 nm
of Key West, may | ead one to believe otherw se. Nonethel ess,
hurricanes are of grave inportance to the residence of the Keys;
especially in view of the fact that the only | and-based egress to
a safe haven is the Overseas H ghway (USI). The Florida State
Enmer gency Managenent Agency indicates a m ni num of 36 hours for
residence to evacuate the Keys.

The Atlantic Basin experiences eight to ten tropical stornms and
hurri canes each year (the nunber varies with each source). Since
1886, approxinmately 78 hurricanes and half as nany tropical
storns have passed within 150 mles of Key Wst; an average of
one "storn per year. The actual percentage of stornms affecting
Key West, as it relates to the total nunber of storns over the
Atlantic Basin is approximately 8.4 percent, or |ess than one
storm per year.
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Due to the protection offered by Cuba to the south, the reef, and
the relatively shallow waters surroundi ng the Keys, hurricane
damage to the Key West area has been minimal. The nost severe
hurricane affecting Key West was "l nez" which passed five mles

Radi i Jun | Jul |Aug |Se |[Cc | No |Total
p t %
Storm 3 2 3 13 |15 |1 37
150 NM Hurricane |5 4 20 (24 |22 |3 78
Storm 3 1 2 11 |10 |1 28
100 NM Hurricane |5 1 13 |18 [15 |3 55
Storm 1 - 1 7 5 - 14
50 NM Hurricane |3 - 7 9 9 2 30
Atlantic Basin 56 |72 |215|30 |18 |41 |876
7 5
Table 11-1. Nunber of tropical stornms and hurricanaes to pass

within a given radii of Key West for the period 1886 through
1995.

to the north on 4-5 Cctober 1966. The maxi num observed w nd
during passage was 84 knots fromthe south-southeast. For the
period of record 1886 through 1993, five hurricanes have passed
wi thin 100 NM of Key West during the nonths of June, July and
August. Twel ve hurricanes have passed within 100 NM during the
nont h of Septenber and 14 during the nonths of Cctober and
Novenber. Sone of the nore notable hurricanes to pass through
the area are presented in Table 11-2. Mre detailed information
on tropical cyclone tracks can be found in the references |isted
at the end of this section.

Hurricanes are a feature of great interest due to the extrenely
low lying terrain of the Keys (averaging 4 to 5 feet above sea

| evel ) and the subsequent affects of storm surges which could
result in extensive flooding of the Naval Air Station. A storm
surge of eight feet would cover the runways at NAS with two feet
of water.

NAVE ( Year) Cat egor [Dat e( s) Max W nd Mean SLP Max

y (kts) (in) Surge(ft)
Great Labor Day | Aug 29 - > 200 26. 35 20+
(1935) Sep 10 (est)
Key West (1919) 4 Sep 2-15 120 27.37 Unk
IDONNA (11960) 4 Aug 29 - 140 27. 46 13+
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Sep 13
I NEZ (1966) 3 Sep 21 - 130 27.38 15~
Cct 11
BETSY (1965) 3 Aug 27 - 135 27.82 9
Sep 13
Key West/M am 2 Cct 6-13 115 28. 55 Unk
(1909)
FLOYD (1987) 1 Cct 9-14 72 29. 32 Unk
Table 11-2. Exanples of (Saffir/Sinpson) Category Hurricanes
that have passed within 50 NM of Key West
Cat egory Descri ption W nds MBL Pressure Sur ge
1 Weak 65-82 kts 28.94 in 5 ft
2 Moder at e 83-95 kts 28.50-28.91 in 6-8 ft
3 Strong 96-113 kts 27.91-28.47 in 9-12 ft
4 Very Strong 114-135 kts 27.17-27.88 in 13-18 ft
5 Devast ati ng > 135 kts < 27.17 in > 18 ft
Table 11-3. Saffir/Sinpson Scale for C assifying Hurricanes.
D. References
1. NAVAIR 50-1C- 550 U. S. Navy and Marine Corps Meteorol ogical
Station Clinmatic Summari es.
2. International Station Meteorological Station Cinate
Summary, Version 3.0, March 1995.
3. U S Navy Marine Cimatic Atlas of the World March 1992.
4. dobal Tropical/Extratropical Cyclone Climatic Atlas,
Version 1.0, March 1994
5. Mariners Wrldwide Cimte Guide to Tropical Storns at
Sea.
6. Tropical Cyclones of the North Atlantic QOcean.
7. The Cdimate and Weat her of Florida
8. Florida Hurricanes and Tropical Storms - 1871-1993: An

Hi storical Survey
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SECTION |11
FORECASTI NG

A. Local Area Environnental Paraneters Associated with
Typi cal Synoptic Devel opnents.

1. Fronts. The Key West area is predom nantly under the

i nfluence of a subtropical ridge. The exceptions are the
occasi onal pol ar outbreaks that occur from| ate Cctober through
early April (Figure 111-1). These fronts normally pass through
Key West when a deep trough exists east of the Rockies and
extends southward to near 25 degrees north latitude. Fronts
associated with a very weak trough will normally becone
stationary over md-Florida and gradually dissipate.

During the first part of the period, cold frontal passages are of
the sl ow noving variety with characteristic frontal weather in
acconpani nent. These fronts are usually weak and are nodified by
the warmwaters of the Gulf of Mexico.

From Decenber through February, fast noving cold fronts pass

t hrough the Key West area on the average of three to four tines
per nmonth, or once every seven or eight days. The nopst
significant weather acconpanying these frontal passages is
associated with the prefrontal squall |ine which nay have severe
t hunderstorns and strong gusty surface w nds.
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Figure I11-1. Main structural parts of the atnosphere in a
vertical neridional section (prevalent wind directions are
i ndicated by E and W

These fronts may nove to the south of Key West and becone quasi -
stationary or forma weak wave and nove back northward; their

| ocati on dependent upon the position and strength of the

subt ropi cal high. Extensive cloudi ness of the stratocumul us and
stratus type with intermttent rain or drizzle occur and causes
sonme of the worst flying weather encountered at NAS Key West.
Once the cold front has passed, the cold, or cool, air nass
usually remains in place for 24-48 hours; occasionally |ess than
24 hours, and only rarely longer than 72 hours.

Finally, warmfrontal passage is rare. These fronts, originating
over the Yucatan Peninsula, are nodified by the Gulf of Mexico,
as they approach the forecast area fromthe southwest. Al so, cold
fronts which have becone quasistationary over the Florida Straits
and northern Cuba may becone nodified warmfronts and pass

t hrough the area fromthe south.

a. Fast-noving colds fronts (Figure 111-2). Fast - novi ng col d
fronts that transit the Key West area approach fromthe northwest
and are generally oriented along a northeast to sout hwest axis.

Moderate' to severe squall lines (wth heavy rain and
t hunderstorns) are often well in advance of the surface front
with little significant weather associated with the frontal
passage itself. In fact, many such cold fronts may stagnate over
the south Florida peninsula while only the squall |ine passes
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t hrough the Keys.

Figure 111-2. Fast-noving cold front in Key West area, show ng
weat her, surface Pressure distribution (solid lines) and 700 nb
streanl i nes (dashed).

Mul til ayered cl oudi ness can be expected with rapid fluctuations
in ceiling. A strong tenperature contrast will produce a post-
frontal broken stratocunulus |ayer with bases at

1500- 3000 feet for six to eight hours after which nostly clear
sky conditions can be expected. Surface maxi nrum and m ni num
tenperature decreases of approxinmately 6 degrees fromthe

previ ous day are normal. Wnds speeds of 14-22 knots w th higher
gusts are norrmal for this type of frontal passage, with a rapid
wind shift occurring with the squall |ine passage.

b. Slownoving cold fronts (Figure 111-3). Slow noving cold
fronts generally approach the Key West area fromthe north and
are usually oriented east to west. The timng of frontal passage
is difficult to forecast because the speed of nmovenent is highly
dependent upon the position and strength of the subtropical high.

A broad band of multilayered cloudiness is normal for this type
of front with ceilings at 1000-2000 feet. Areas of light rain or
drizzl e and enbedded t hunderstorns nmake this system hazardous to
aviation. Surface maxi num and m ni num t enper ature decreases of
approximately 6 degrees fromthe previous day are normal. A

mar ked wi nd shift is not observed with this type front. Wnd
speeds usually increase to 10-15 knots 12-24 hours after frontal
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passage.

Figure 111-3. Slownoving cold front in Key Wst area, show ng
surface pressure distribution (700 nbs |lines) and 700 nb
stream i nes (dashed |ines) -

c. Warmfronts. Warm frontal type activity occurs only a few
times during the winter season and is associated with a wave or

| ow t hat has fornmed near the Yucatan Peninsula and noved

nort heastward across the Gulf of Mexico. Warmfronts may al so be
the result of a front noving back northward that had previously
passed through the area as a cold front and becane quasi -
stationary over the Florida Straits. Cloudiness is quite
extensive, occasionally including enbedded thunderstorns. W nds
veer fromnortheast to southeast with little change in velocity.
A marked increase in tenperature and humdity is evident.
Precipitation is usually light rain and/or isolated to scattered
rain showers.

d. Stationary fronts. Nearly identical conditions prevail wth
the stationary front as with the warmfront.

2. Shear Lines (Figure 111-4). Shear lines usually occur during
|late fall to early spring and possess the sane weat her patterns
as slow noving cold fronts. Typically, shear lines are the
result of cold outbreaks invading the tropics with the associ ated
cold front tending to becone quasi-stationary through the Florida
Straits.

3. Easterly Waves (Figure 111-5) - Troughs in the Easterlies
(Easterly Waves) influence the |ocal area frequently during | ate
spring to early fall. These waves are an atnospheric | ow
pressure feature enbedded in the trade wnd belt and generally
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Figure 111-4. Shear line resulting when the Polar Hi gh invades
the Tropics and reinforces the Subtropical Hi gh

formoff the southern edge of the Sahara Desert. Their novenent
is sonewhat erratic and frequency of passage varies pending the
| ocation and strength of the subtropical ridge. During the late
sumer, easterly wave passage becones nore consistent as this

ri dge becones nore devel oped over the |local area.

Stronger, nore intense, easterly waves can easily be tracked
through satellite inmages. Furthernore, given the network of
reporting stations east of the Key West area, including the

tropi cal and subtropical Atlantic and the Cari bbean Sea, |ess
significant easterly waves can readily be detected as they

m grate westward. The northern extent of significant weather;
however, nmay not be fully realized until the wave reaches the
Bahanmas. An additional source of information of wave | ocation is
the Tropi cal Weat her Di scussion generated by the Nati onal
Hurricane Center (NHC) in Mam, FL.

More often than not, easterly waves are of the stable or neutral
type. The associated weather, including |arge clusters of
convective clouds, fornms along the eastern portion of the trough
line. Miltilayered cloudiness can be expected with ceilings
general ly 7000-9000 feet, frequently lowering in noderate to
heavy showers and thunderstorns.
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Periods of light rain are often observed. Surface winds in
advance of the wave are northeasterly with an abrupt shift to
east and sout heast with wave passage. Wnd speeds vary with each
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Figure 111-5. D agram of surface pressure and typical weather
pattern associated with a well devel oped stable easterly wave in
the Northern Hem sphere.

wave but are generally 10-20 knots; with squall type wnds in the
heavi er precipitation areas.

4. Induced Pol ar Troughs. GCccasionally a polar front fromthe
m d-1 atitudes i nvades the subtropics and becones quasi-stationary
over south Florida. During late spring through late fall, an

increase in the westerlies above the front increases the relative
vorticity south of the front, form ng an induced trough. This
trough wll dissipate rapidly if the associated frontal system
noves eastward. On the other hand, if the frontal systemremains
stationary for a tine, the trough will intensify and produce

mul ti-layered clouds with scattered rai nshowers and i sol at ed
thunderstorns in the local area for two or nore days--the period
dependent upon the persistence of the trough.

5. Tropical Stornms and Hurricanes. Tropical cyclone season runs
from1l June through 30 Novenber, although storns may devel op at
anytinme during the year. NAS Key West is considered to be in a
high threat area, therefore, the air station remains at Hurricane
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Condition of Readiness V for the entire season. The specific
criteria for Hurricane Conditions of Readiness are listed in
NASKW NST 3140. 5(series)

The official tropical cyclone forecast is prepared and issued by
the National Hurricane Center and is re-transmtted to the fleet
by NAVLANTMETOCCEN Norfol k via CMVand their classified and

uncl assified web sites. Since the position and tracking of
tropical cyclones are the responsibility of NHC, no attenpt wll
be made to set forth techniques and forecast rules for these

st orns.

B. Thunder st orm Forecasti ng.

1. GCeneral. Fl orida, or nore appropriately southwest Florida,
is one of the primary thunderstormregions of the world. Most

t hunderstormactivity at NAS Key West occurs during the late
evening and early norning hours when instability is further
enhanced by radiational cooling aloft. These thunderstorns
usually nove fromthe east or northeast. The occasional daytine
thunderstormw || tend to nove fromthe east-southeast or

sout heast .

An easterly flow, with wind speeds of 10 to 20 knots fromthe
surface to 5,000 feet, will produce an excess anount of noisture
over the Key West area. This leads to increased instability and
the possibility of shower activity. |[If w nd speeds at 20,000
feet and higher are greater than 20 knots; however, shearing wll
occur and only noderate showers will prevail.

A sharp increase in thunderstormactivity is likely to occur,
especially at nighttine, if the flow al oft changes fromeasterly
to southwesterly. On the other hand, if there is zonal flow

al oft, thunderstorns or heavy showers will not devel op because of
the significant |ack of noisture in the upper |evels.

Wnter thunderstormactivity is associated with frontal systens

and usually occurs with prefrontal squall lines. Though
typically strong, these thunderstornms tend to mgrate out in
advance of the squall line and | ast no nore than one or two

hours. A good indicator for these types of thunderstorns is the
position of the 5820 neter isoheight (annotated as 582 on the
FNMOC 500 m, chart). The trend indicates passage of the
prefrontal squall |ine when this isoheight is south of 250 N

| atitude. Additionally, severe thunderstornms nmay occur when
related cloud tops develop to within 5,000 ft of, or actually
penetrate, the tropopause.

2. Forecasting Techni ques.
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a. (In)Stability Indices and the Skew T diagram A generic
sumertinme forecast for partly cloudy with isolated thunderstorns
is not totally without nerit and would verify nost of the tine.
Nevert hel ess, forecast accuracy can be greatly inproved through
the use of the Skew T diagram and selected (in) stability

i ndi ces.

The upper air data used in construction of the SkewT is taken
fromthe soundi ng | aunched by the National Wather Service at

nei ghbori ng Key West International Arport. These data are

pl otted and anal yzed usi ng Skew T Professional Ver 2.3. Included
anongst the various derived atnospheric paraneters are severa
indices of (in)stability inmportant to thunderstormforecasting.

I ndi ces of instability—ndices whose val ues increase in an

unst abl e envi ronnent —+ncl ude the K I ndex, SWEAT I|ndex, and

Total s-Totals, Vertical Totals and Cross Totals. |Indices of a
st abl e at nosphere include the Lifted I ndex and the Showal t er
Stability Index. These indices provide a good first guess for

t hunder st or m devel opnent, but do not reflect md-Ievel noisture
or upper level instability. The addition of precipitable water,
helicity, and CAP values help to overcone these weaknesses. This
additional information is ascertai ned usi ng SHARP ( Skew-

Ti Hodogr aph Anal ysis and Research Program. Nonethel ess, the
bottomline remains the sanme in that there is no one perfect, or
preferred, index to forecasting thunderstorns. For exanple,
stability indices generally require high noisture content at 850
nb; however, severe weat her can occur even though the noisture
does not quite reach that level. A conbination of sonme, or all,
of these indices plus the forecaster's own personal experience
can increase the forecast accuracy.

3. K-1ndex: The K-Index is useful in forecasting airnmass

t hunderstorm probability. It is a nmeasure of thunderstorm
potential based on the vertical tenperature |apse rate, the

noi sture content of the | ower atnosphere, and the vertical extent
of the noist layer. The tenperature difference between 850 to
500 nb is used to paraneterize the vertical tenperature |apse
rate. The 850 nb dew point tenperature provides information on
the noisture content of the | ower atnosphere. The vertical
extent of the noist layer is represented by the 700 nb dew point
depression. Values |less than 20 generally result in no

[11-7

ai r-mass thunderstornms while values greater than 35 result in
nuner ous thunderstorns. Subjective nodification of these
probabilities by consideration of the synoptic situation is
recormended. A value of 33 has been found to be useful in
forecasting thunderstorm devel opnent in the Key West area.

4. SWEAT | ndex: The Severe Weat her Threat |ndex conbines the
effects of |owlevel noisture, convective instability, w nd
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speeds, and warm air advection. It is designed to discrimnate
bet ween ordi nary and severe convection by consi dering

t hernmodynam c information with (Il ow and md-1evel) flow
characteristics. Though the SWEAT Index is not used for ordinary
t hunderstorm forecasting, high values of SWEAT have been observed
wi t hout subsequent severe weather. Look for consistently high
val ues (in excess of 300).

5. Totals-Totals (TT), Vertical Totals (VT), and Cross Totals
(CT): The TT Index conbines the effects of the vertical
tenperature | apse rate between 850 and 500 nb (VT) with | owlevel
noi sture (CT). A value of 39 is sufficient to forecast isolated
thunderstorns in the local area (with proportional increase

related to increasing values in TT). 1In an ideal situation, a
source of low |level noisture and relatively cold 500 nb
tenperatures will yield high values of TT and, subsequently, the

potential for severe convection. Though the TT Index may be
nunerically high, sufficient low | evel noisture is required for
devel opnent .

6. Showalter Stability Index (SSI): This index is the al gebraic
di fference between a parcel of air (lifted adiabatically from 850
nb) and the environnental tenperature at 500 nb. SSI is useful
when the noi st | ayer extends beyond 850 nb, as is al nost al ways
the case with severe weather. Look for values of -3 or |ess.
Keep in mnd that the SSI does not reflect near surface
conditions and that it will underestimte potential convection
for cool layers extendi ng above 850 nb.

7. Lifted Index: The Lifted Index is much the sanme as the SSI
with the exception that it takes a representative | owl evel
parcel of air vice one fromthe 850 nb level. This allows the L
to account for |lowlevel noisture and provides for a nore
reliable neasure of stability. As with the SSI, values of -3 or
|l ess inply strong possibility for thunderstorm devel opnent;
however, an LI of zero can be sufficient for severe weat her

provi ded strong upper |evel divergence is present.

8. Precipitable Water: The indices described above all suffer
froma disregard of the thickness of water vapor in the | ower
troposphere. On the other hand, thunderstorns devel op nore
vigorously if there is an anple supply of water vapor—the nore
| atent heat that can be rel eased, the nore precipitation
generated. Precipitable water is defined as the nass of water
vapor a square neter of earth's surface. Values of 1 inch or
nore generally sufficient to support showers and thunderstorns in
southern United States, and values of 2 inches or greater

i ncrease the probability of thunderstorns over the Keys.
Precipitabl e water val ues are avail able from SHARP or can be
interpolated fromthe Stability |Index-Misture Chart (a 4-panel
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graphic that displays the Lifted |Index, precipitable water,
relative humdity, and freezing | evel) produced by the National
Met eor ol ogi cal Center.

9. Helicity and Hodogr aphs: Helicity is proportional to

t hermal advection. As such, it can be an inportant signature to
t he devel opnent of thunderstorns. Warm air advection, especially
in the |ower |ayers of the atnosphere, tends to destabilize the
at nosphere and enhance thermal instability. Thus, the greater
the value for helicity values, the greater the warmair advection
and, consequently, the greater the instability in the | ower

| evel s and the |ikelihood of thunderstorns.

The hodograph is a plot of the wind sounding. Know ng that w nds
tend to veer wwth warm air advection, the hodograph can be useful
in estimating thermal advection. |[If the wind is equal at al

| evels; i.e., one point, then there is no change of wind with

hei ght and, thus, no advection. On the other hand, if the
hodograph differs significantly fromthe radial; i.e., alnobst
perpendi cular to the thermal wind, then thermal advection is
promnent. Wth warmair advection in the | ower atnosphere and
cold air advection aloft, destabilization of the atnosphere wll
occur and the |ikelihood of thunderstorns increase. This is
especially true during |ate night and early norning hours when
cooling al oft predom nates.

10. Cap Strength: One | ast paranmeter to consider is the Cap
Strength. Cap Strength is a neasure of the ability of stable air
aloft to inhibit the ascension of a parcel of air fromthe | ower

| evel s. The inportance of the cap is that w thout one,
convection may be w despread but wll be | ess intense because the
devel opi ng stornms nmust conpete for a limted anount of avail able
noi sture. A strong cap prevents overturning of the airmass by

nuner ous, but ordinary convection. Thus, a strong cap will allow
| ow- | evel heat and noisture to rise over a period of tinme. This,
inturn, will increase the potential for thunderstorm devel opnent

by limting the nunber of cells able to surpass the cap to only a
few Watch for cap values in excess of 2. Furthernore, severe
storns tend to form al ong the boundary between capped and
uncapped regi ons—areas favorable to the rel ease of | atent heat.

11. Movenent of Thunderstornms. The forecaster needs to be
especially alert to thunderstormactivity occurring over Cuba
during the daytinme. This activity nmay begin to nove over the
coastal waters and the Florida Straits during the early evening
hours in a general northwestward direction. |In general, once
these thunderstorns | eave the | and nass they nust have a forward
speed of novenent of at least 20 to 25 knots in order to reach
the Keys. At speeds |ess than 20 knots, the thunderstorns tend
to dissipate over the Florida Straits.
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Al so, thunderstorns devel opi ng al ong the sea breeze front over
t he west coast of south Florida; i.e., the Evergl ades, can nove
sout heast to inpact the Keys. Again, intensity of the

t hunderstormactivity and its speed of novenent is vital to the
probability of thunderstorns reaching the Keys.

A nost val uabl e tool to determ ne the novenent of thunderstorns
is radar. The Next Generation Weather Radar (NEXRAD) is a visual
di splay of the neteorol ogical data received by the weat her
surveillance radar (WSR-88D) | ocated on the north side of U S.

Hi ghway 1 at Boca Chica NAS. The variable color codes vary
corresponding to the decibel intensity of electronmagnetic return.

Thunder st or m novenent can be readily distinguished by tracking

i ndi vidual cells through the inmage | oopi ng sequence on the
NEXRAD. QO her information derived from NEXRAD i ncl udes maxi mum
cloud tops, cell novenent and maxi numintensity |evels.

Compl ete coverage of south Florida and adj acent coastal waters
can be obtai ned by using radar observations fromMam (AMX) and
Tanpa (TBW. Both of these are National Wather Service next
generation radar facilities (NEXRAD - WSR-88D). In addition to
providing a nore conplete radar picture, these two systens serve
as backup systens during those periods when the WSR-88D i n Key
West is not operational.

4. Peak Gusts in Thunderstorns. The T2 Method, |ocated in the
Aer ographer's Mate 1 & C Rate Trai ning Manual, has been used with
sone degree of reliability in forecasting peak gusts associ ated
with air nmass thunderstorns. Note that (1) the results are nore
accurate when used with the OO0OOZ sounding vice the 1200Z

soundi ng; and (2) though the curve is theoretically accurate to
within 8 knots, it has been observed to be nore than 20 knots too
hi gh at NAS Key West.

An alternative to the T2 nmethod involves the cal culation of an
upper level stability index (U) and conparing it with the 700 nb
dew poi nt depression. The U is determ ned by taking a parcel of
air at 500 mb (Tsep) and raising it along the dry adiabat to its
lifting condensation level. Fromthere, follow the saturation
adi abat to the 300 nmb (Ts00) |evel, noting the tenperature at 400
Mo (Ta0). U is the sumof the difference between the anbi ent
tenperature and the tenperature of the lifted parcel; or

U = (Ts00 - Ts00) + (T300 - Ts00)

The follow ng equation will cal culate the convective gust
potential (CGP):

CG = [3(T - Td)soo] - (T - Td) 700.

42



If CGP is positive, there is no gust potential. On the other
hand, if CGP is negative, then conpare the 700 nb dew point
depression with the previously calculated U wusing Figure 111-7.

Area 4
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-3 Area 3
g Area 2
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ﬁ Area 1
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Figure 111-7. 700 nb Depression Upper Level Stability |ndex
gr aph.

Area 1 - Too noist for strong convection gusts although
t hunder st orns nay occur.

Area 2 - Too stable.

Area 3 - Potential for gusts greater than 30 knots exist for
the period thunderstornms are expected.

Area 4 - Potential for gusts greater than 40 knots exist for

the period thunderstornms are expected.

111-7 (Cont.). Area descriptions relative to gust potential.

C. Forecasting Rules. Due to the lowlying terrain of Key
West and vicinity (nean el evation approximately 4 feet) and small
| and nasses, the weather types are nearly identical to conditions
over tropical maritime conditions and no special forecasting

t echni ques have been devi sed or are enpl oyed.

1. Surface Wnds. |[If a pressure gradient of four or nore

mllibars exists between Jacksonville and Key West, sustained
wi nds of 12 to 18 knots can be expected.

43



I ndi cated wi nd speed at NQX is 5 to 7 knots | ess than that
experienced over open water in the local area. Wnd speed and
direction along the reef can be obtained through Bookmar ked WEB
Sites, or by listening to NOAA Weat her Radio (162.40 nHz)--
rebroadcast on cable television TCl channels 5 and 19. Coast al
and of fshore wi nd gui dance can be obtai ned by requesting product
FZUS44 KWBC, in addition to using regularly produced NMC 12H
Boundary Layer Wnd charts.

2. Arcraft Icing. Aircraft icing poses no problens for the
period of March through Novenber, however severe icing can occur
in cunul us congestus and cunul oni nbus cl ouds, when aircraft fly
t hrough for extended periods of time. During the periods of
Decenber through February, incidence of aircraft icing increases
particularly when an east-west cold front stalls in the |ocal
area. Mdderate icing nmay be encountered from 12,000 feet to
20,000 feet in altostratus and ni nbostratus type clouds.

3. Turbulence. Turbulence fromlate spring through early autum
normally is of the convective type; however light to noderate
tur bul ence shoul d be forecast when an easterly wave approaches
the station. Mechanical turbul ence becones nuch nore frequent
fromlate autumm through early spring because of frontal activity
over the local area. Light to occasionally noderate is frequent
when surface winds are sustained 15 to 20 knots wi th hi gher

gusts. The occurrence of clear air turbulence (CAT) is much | ess
frequent in Key West except the period | ate autum through early
spring when the polar jet frequently swi ngs south across the

Fl ori da peni nsul a.

4. Low Level Wnd Shear (LLWS). Low level wind shear is an ever
present danger in Key West during the rainy season of late spring
through early autum. Nornally isolated air mass type

t hunderstornms pose no significant problemfor flying operation.
These storns are usually weak with gusts usually not exceeding 25
knots; however, when thunderstorns begin to nerge together to
formclusters stronger gusts will becone nore likely, with the
resul tant shear over the local field. During the wi nter nonths
shears will occur behind slow noving cold fronts. Wen predicting
turbul ence, forecasters nust consider the criteria established in
NAVOCEANCOM NST 3140.4 (Atnospheric Turbul ence and Icing
Criteria)

5. Forecasti ng Sea Hei ghts.
a. Forecast area. The forecast area is divided into two main

areas; "Inside the reef" and "Qutside the reef". Inside the reef
the imedi ate reef area to the north and south of the Lower Keys.
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Qutside the reef refers to the Gulf of Mexico to the north and
Straits of to the south.

The area fromthe northeast of Key West to the southwest tip of
the Florida peninsula (Cape Sable) and enconpassing the Florida
Bay is referred to as the "Flats". Depth ranges fromthe surface
to nearly 30 feet. Tidal influences vary the depth enough to
make boating nearly inpossible during lowtide in sonme areas.
North of the "Flats" lies the Gulf of Mexico where water depth

i ncreases significantly.

Sout hward of the Keys are the Straits of Florida. Between the
Keys and the reef area to the south, the bottom depth increases
to nearly 50 feet at Shark Channel. Fromthere, the depths
decrease upon approaching the reef. Interspersed anongst the
reef are shoals which are exposed at the surface with an average
wat er depth of 15 to 25 feet. Water depths increase rapidly
south of the reef area.

b. Affecting Wave Heights. Wave hei ght devel opnent is limted
by the relatively shallow reef areas imedi ately surrounding the
Keys. The reef disrupts any established wave pattern and limts
wave action. Wave heights within the reef area rarely exceed
five (5) feet.

c. Forecasting Techni ques. Forecasting sea heights is a
function of wind speed and direction, duration, and fetch. O
these functions, wind direction is perhaps the nost inportant as
because fetch, and depth, varies dramatically throughout the
area. Table 111-1 depicts the fetch for sixteen conpass points

15 KTS 20 KTS 25 KTS

Directio |Fetch Hei ght |DuratioHei ght |Durati o |Hei ght [Durati
n (nm (ft) n (ft) n (ft) on

(hrs) (hrs) (hrs)
N 85 45 13 Y2 11 10% 10
NNE 70 4%/ 11% 7 10 10 9
NE 50 4 9 6Y2 Y2 9 U
ENE 10 To 60 4% 10% 7 9 9 3
E 180+ 5 22%> 9 19% 13 18
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ESE 600+ 5% 42 11 42 15 43
SE 135 5 17 3 15 11% 14
SSE 85 4% 13 Y2 13 10% 10
S 85 4%/ 13 7Y% 13 10% 10
55W 90 45 14 6Y2 12 11 11
SW 150 5 20 814 17Y% 12 15%
WEW 560+ 5% 41 QY% 40 15 40
W 900 5 52 10 52 15 52
VNW 720 5% 45 QY% 47 15 47
NW 460 514 37 9 37 15 35
NNW 360 54 33 9 33 14 29
Table 111-1. Wave height characteristics for fully arisen seas

at different wi nd speeds.

fromKey West. Also included are values for fully arisen seas
outside the reef at various wi nd speeds as well as the duration
of wind required to reach that height.

D. References

1. NASKW NST 3140.5 (series) Hurricane and Destructive Wat her
Bill.

2. National Wather Service Forecaster's Handbook No. 1,

Facsi m |l e Products

3. NAVEDTRA 40501 (series), Forecasting in Md-Latitudes

4. NAVEDTRA 10362-Bi, Aerographer's Mate 1 & C

5. NAVOCEANCOM NST 3140. 4, Atnospheric Turbul ence and Icing
Criteria

6. NOAA Techni cal Menorandum NWs FCST-23, Low Level W nd
Shear: A Critical Review

7. U S. Navy Hydrographic Ofice, Observing and Forecasting Ccean
Waves, H. O Pub No. 603.

SECTION |V

SPECI ALI ZED FORECASTS AND SERVI CES

A.  OPARS. Reference (a) provides procedures to obtain OPARS
flight plans. Forecasters verify OPARS winds with an alternate
data source before releasing the flight plan to the requester.
The detachnent SOP contains procedures to ensure that OPARS wi | |
not route aircraft over Cuba. Because NAS Key West supports
primarily attack and fighter aircraft, a thorough know edge of
input itens for external |oads and SPERF is required.
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B. Atnospheric Refractivity. FNMOC produces an N-profile
bul letin, FXUS 28 KNWC, using the soundi ng from Key West
International Airport. Since the balloon is released over | and,
t he soundi ng does not accurately depict refractivity conditions
over the water. Extended propagation ranges for higher frequency
emtters are usually present because of the height of the
evaporative duct. MProfiles are produced on a PC using the
Geophysics Fleet Mssion Program Library (GFMPL) program with
Refractive Layers and Evaporation Duct Height al so cal cul at ed.
For refractive effects specifically tailored to the paraneters of
i ndividual emtters, NAVLANTMETOC DET Key West can provi de | REPS
products conputed usi ng G-FMPL

C. Electro-Optical Forecasts. Forecasts or analyses of the
at nospheric effects upon el ectro-optical sensors nmay be required
on occasion. Reference (b) provides information in support of
such services. Also, certain sensors require absolute humdity
val ues. Forecasters can obtain absolute humdity val ues by
substituting dew point tenperatures for the "Tenp, C' values and
readi ng the correspondi ng value in the colum | abel ed "Sat urat ed
vapor density, granms/nt using reference (c).

D. Sound Focusing. The exceptional VFR conditions bring
supersonic aircraft to Key West for Air Conbat Maneuver (ACM
Training. Coincidentally, these sanme atnospheric conditions are
al so conducive to sound focusing. The intensification and

ext ended propagati on of sonic boons is present especially during
the winter nonths. Unfortunately, the city of Key West is
downwi nd fromthe primary ACM area and may be affected by sonic
boons.

To aid in the issuance of sonic boom advi sories, FLENUMVETOCCEN
provi des a sound focusing bulletin, FXUS 29 KNWC, that depict, if
present, the 114 deci bel sound | evel at nore than 30 nautica
mles froman aircraft (noise level mninmuns). |If the bulletin
is not avail able, an automated processing request (APR) for sound
focusi ng (SNDFO shoul d be made to FLENUMVETOCCEN. To account
for possible 30%increase in intensities because of diurna
tenperature effects, the 112 DB level is used to identify the
extent of the 114 DB level. The synoptic thunb rule is to expect
i ntensified and extended soni c boom propagati on when the w nds at
30,000 feet are 90 knots or greater.

E. O her Tactical Support Products. Forecasters can
provide the follow ng tactical support products by requesting

t hose products from FLENUMVETOCCEN usi ng the APR format (For nore
i nformati on, consult references (b) through (h)):

- Ballistic Wnds and Densities



- RADFO

- CHAFF

- D- VALUES

- Currents or SAR

F. Condensation Trails. Provided using the methods outlined
in references (f) and (g), or using a Skew T, Log-P diagramwth
CONTRAI L probability overprints.

G HF Propagation Conditions. Forecasters can provide
i nformati on regardi ng sol ar effects upon HF propagati on by
consulting the AWN bulletins listed in reference (h).

H dimtology. dimtology reports and products are
avai | abl e upon request.

|. Astronomcal and Tidal Data. The detachnent issues Key
West Astronom cal and Tidal data annually and mai ntains such
information for the current cal endar year. For other |ocations,
t he detachment has onboard publications containing tide and tida
current information for the east and west coast of the America's
and the Nautical and Air Al manacs containing the data to

cal cul ate astronom cal data for any |ocation on the gl obe.

J. Cceanographi c Support Services and Products. The

pri mary oceanographi ¢ products that the detachnent provides are
sea surface conditions - tenperature, sea state and | ocation of
the Gulf Stream The detachnent receives current sea surface
condition via NODDS charts, the NAVO and NLMOC cl assified and
uncl assi fi ed honmepages products. COceanographic products in
support of ASWoperations are available - consult references (d),
and (e).

K. Support to the Tethered Aerostat Radar System

(TARS) Program Cudjoe Key AFS. Daily, the forecasters
provi de 36 hour forecasts and current winds aloft to the Flight
Controllers at Cudjoe Key AFS. Forecasters provide weat her
advi sories via tel ephone as foll ows:

PHENOVENA DESI RED LEAD TI ME

Thunder storns Severe 60 m nutes
Thunder st orm Tornado Watch 6 hours

Severe Thunder st orm Tor nado Warning 20 m nut es

Wat er spout s/ Funnel C ouds ASAP after sighting

Surface Wnds > 35 knots 60 m nutes

Tropi cal Cycl ones ASAP after recei pt of warning




L. Shark Drop Zone Forecast. At the request of Arny or Air
Force el enents, forecasts for the Shark Drop Zone | ocated between
Fl emi ng Key and Sigsbee Island (Figure IV-1) is provided. This
forecast consists of; valid TAF, wind and tenperature up to and

i ncluding 12,000 feet, sea state and surface tenperature tidal
and astronom cal data, and any warning in effect.
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Figure I'V-1. Location of Shark Drop Zone.

M Ref er ences

FLENUMOCEANCENI NST 3710.1 (Series) OPARS User's Manual
ELECTRO OPTI CAL Handbook (AWS/ TR-79/002)

Handbook of Meteorol ogy ( NAVEPS 50-1 B-503) p.70, tab 68
NAVOCEANCOM NST C3140. 22 Tactical Support Products Mnual
FLENUMOCEANCENI NST 3140. 3 APR User's Manual

Geophysics Fleet M ssion Program Library (G-MPL)
Forecasting of Aircraft Condensation Trails

(NAVAI R 50-1 P-6)

Space Environnmental Effects (AFSFC PAMPHLET 105- 3)

| REPS Revision 2.2 User's Manual (NOSC TD 659)
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SECTI ON V
ENVI RONVENTAL EFFECTS

A. M ninmum Met eorol ogical Conditions For Airfield
Qper ati ons.

1. Takeoff M ninmuns: None.
2. Approach M ni muns:

a. Precision Approach Radar (PAR)

Runway # Ceiling/Visibility
030 200 ft / 3%m
070 100 ft / Yam
130 No PAR
210 No PAR
250 100 ft / Y2m
310 200 ft / % m

b. Airport Surveillance Radar (ASR)

Runway # Ceiling/Visibiliy



030 400 ft / 1 m CAT E 400 ft / 1% mi
070 400 ft / Y»nmi CAT E 400 ft / %m
130 (CAT C) 400 ft / 1 m CAT DIE 400 ft / 1 Y mi
210 (CAT C) 400 ft / 1 m CAT DIE 400 ft / 1 Ymi
250 400 ft / 1 m CATE 400 ft / 1 Yni
310 400 ft / 1 m CATE 400 ft / 1 Ymi

3. CIRCLI NG M NI MUMS: Dependent on the type of aircraft
invol ved; the lowest circling mninumis 500 feet and %2nile. The
hi ghest circling mninumis 600 feet and 2 mles.

Not e: There is no recovery bill for wet runways at NAS Key
West. A-4's and A-6's use the arresting gear when there is
standi ng water on the runway as determ ned by the approach
controller.

B. Thunderstorm Condi ti ons of Readi ness.

1. NAVLANTMETOC DET Key West sets thunderstorm Conditions of
Readi ness for NAS Key West, which includes Boca Chica Key and
Fl emi ng Key, the Cudjoe Key Aerostat Site, and for Area BRAVO
L.

1. The Forecast Duty Oficer (FDO wll notify the NAS Key West
OOD. NAVLANTMETOC DET Key West Standard Operating Procedures
provi des nore conplete information, however, when Condition TWO
is set, no special action is taken on the part of the activities
supported by this Command. The |one exception is Cudjoe Key AFS
whi ch positions the aerostat for rapid in-haul, and,
subsequently, reducing its surveillance area. The setting of
Condition ONE, on the other hand, will result in changes to the
fol |l ow ng operati ons:

Ef fects upon Aircraft Operations.

Enmer gency generator to the GCA Radar activated
Aircraft fueling ceases

LOX transfer ceases

Use of GSE equipnent limted

Aircraft electrical starting power secured
Aircraft external air conditioning secure
Transportati on of ordnance ceases

Weapons nagazi nes secured

e T T Y e _~ R
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Ship Operations.
Fuel and ordnance transfers cease
Cease work al oft
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Ground QOperati ons.
Cease work al oft
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(b) Swi nmers vacate pools

4. Aerostat Operations: Lightning, updrafts and down drafts
associated with thunderstorns pose the greatest environnental
dangers to the aerostat and its tether. Wen thunderstorns are
immnent, the aerostat is retrieved and secured to its nporing
mast, term nating surveillance.

C. Severe Thunder st orns.

1. A Condition of Readiness for severe thunderstorns will be set
when any of the follow ng occur within our AOR and/or Area BRAVO
1l (See Figures 1-2, 1-3, and 1-5).

a. A thunderstorm producing wind gusts of 50 knots or greater,
and/or hail of a diameter of 3% inches or greater is occurring or
IS expected to occur.

b. Wen max tops of thunderstornms exceed the tropopause.

c. \Wien the National Wather Service in Key Wst has issued a
severe weat her watch or warning that includes our AOR, Area ECHO
or portions thereof.

2. There is no additional action required in preparing for
severe thunderstornms than that which is normally required for
standard Thunderstorm Condi ti ons of Readi ness.

D. W nd Warni ngs.

1. Aircraft Operations. Wen sustained wi nds exceed 30 kts,
aircraft are secured using 6 point tiedown. Wth gale force

W nds, aircraft are positioned nose into the wnd and secured
with a mninmum point tiedown. For stormforce w nds, aircraft
are placed in avail abl e hangar space and the remaining aircraft
depart if feasible. Finally, in hurricane force w nds, sone
aircraft are hangared, though nost aircraft will be evacuated.

2. Ship Operation. Wien Small Craft Warnings are in effect, NAS
boat operations cease and the NAS Mari na secures rental boats.
Because of the |imted navigational space that Key Wst harbor
provi des, near Gale Force w nds can prevent ships with | arge sai
areas fromsafely entering or |eaving the harbor. Wen gale force
Wi nds occur, ships in port will double-up the nooring |ines.
Lastly, with stormor hurricane force wi nds, the senior officer
present afloat (SOPA) considers the sortie of all capable ships
in port.



3. Aerostat Operation. Aerostats are designed to w thstand
winds up to 90 knots while secured to the nooring pad while w nds
up to 55 kts do not affect aerostat operations aloft. The threat
created by strong w nds, however, occurs during |aunch and
recovery operations and special care nust be taken.
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